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FOREWORD 


This  unclassified  and  unlisted  bibliography  is  Volume 
I  of  a  two-volume  set  on  Civil  Defense  Systems;  Shelters, 
in  a  series  of  scheduled  bibliographies  on  the  Civil  Defense 
Systems.  References  were  selected  from  the  Defense 
Documentation  Center's  collection  and  cover  the  period 
January  1960  to  December  1969. 

Corporate  Author-Monitoring  Agency,  Subject,  and 
Contract  indexes  are  included. 

Volume  II,  AD-868  250,  contains  97  references 
with  limited  distribution. 
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DDC  REPORT  6  jBlIQGRaPhY  sC&RCh  CUnTROl  Ng.  /BML27 
AU-2S0  2H6 

P'VAL  C  i  V  I  l  ENGINEERING  uAB  PQR"  HUeNEME  CALIF 
UuSE  ATTENUATION  FACTORS  FOR  CONCRETE  SLAB  SHlEl^* 
COVtRLw  rtlTn  FALLOUT  AS  A  F'JNwTlUN  OF  TIME  AFTER 
FISSION  (U) 

wUN  61  SuP  DONOVAN  ,L.  K.  JChILTONiA. 

0  •  t 

REP7.  NO#  NC£t-T«“U7 

rr<uj;  s-r  ui  i-us-4<» 

UNCLASS  1 F 1 tD  REPORT 


descriptors:  ^concrete,  •dose  rate,  •radioactive 

FALLOUT,  «SMELTERS,  ATTENUATION,  CIVIL  DEFENSE 
STSUMS,  COUNTERMEASURES,  DOSAGE.  FISSION,  &AMMA  RaYS, 
nuClcAR  EAPooSiONs,  NUCLEAR  AARFARE,  RADIOACTIVE 
DeCAY,  RADIOLOGICAL  DOSAGE.  RAOIOlOG.CAL  AARFARt, 

shielding,  thickness,  time*  underground  structures  <ui 

A  STUDY  ..AS  «aDe  TO  INVESTIGATE  THE  DOSE 
ATTENUATION  OF  FALLOUT  uAMMa  RADIATION  BY  VaRI  US 

thicknesses  of  concrete  roofs  of  buried  fallout 
shelters  as  a  function  of  time  aftej?  a  nuclear 

DETuNaTI  N.  a  ro‘CTRuh  OF  ENERGIES  IS  UsEO  FOR  ThE 
FALLOUT  SOURCE  «ATHtR  THAN  A  SINGLE  AVERAGE  EnERG"  *5 
HAS  seen  dune  IN  PREVIOUS  STUDIES.  DOSF 
ATTENUATION  FaCTuRS  ARE  DERIVED  AND  PRESENTtD  as  A 
FUNCTION  OF  The  AbOVE  PARAMETERS.  Tbt  OFFICE  OF 
civil  anu  Defense  mobIluaTi  n  recommends,  a 
TWO-AEtK  SHELTER-STAY  TImE  IN  THE  EVENT  OF  A  NUCLEAR 
attack:  THEREFORE,  also  presente  55  AN  AVERAGE  oose 
atten  ation  factor  for  any  foorteen-day  stay  time  as 

A  fUNCTI  N  uF  TIME  OF  ARRIVAL  OF  THE  FALLOUT  OR  OF 
SHcLTER-tNTRY  TJ  E  FOR  VARIOUS  NOQF  THICKNESSES. 
(AUTHOR)  (U) 


UNCLASSIFIED 


/8ML27 


UNCLASS  I  FILL 

DOC  RtPOkT  bjbLIQORAPHY  SEARCH  CONTROL  NO*  /BML27 
A  D  -  i  7  6  119 

CALIFORNIA  U  N 1  V  BERKELEY  INST  OF  ENGINEERING 
KLSchRCH 

SURVtYS  Or  FALLOUT  SHELTER.  A  COMPARISON  BETWEEN 
AERiAL  PHOTOGRAPHIC  AND  DOCUMENTARY  METHODS  IU) 

Ftb  60  IV  KL£lN£CK£,D.C» 5 

RLPT «  NO.  S 2  126 

contract;  CO  SR5S  NO 

UNCLASSIFIED  RtPOHT 


DESCRIPTORS;  *ShELTER5,  •UNDERGROUND  STRLCTwRE^. 
aerial  photography,  analysis,  civil  defense  systems, 
effectiveness,  mapping,  maps,  radioactive  fallout, 
shielding  (U) 

IN  1959  A  LARGE  PART  OF  CONTRA  COSTa  COUNTY, 

CALIFORNU  MAS  SURVEYED  FOR  FALlOUT  SHELTER  AREAS. 

This  SURVEY  HAS  based  ON  an  EXAMINATION  OF  THE  TAX 
ASSESSOR'S  RtCOROS  OF  EXISTING  BUILDINGS.  A 

portion  of  this  area  has  also  surveyed  independently 

BY  A  METHOD  BASEL  ON  AERIAL  PhOTDGR APnY  .  A 

statistical  comparison  of  the  results  of  these  two 

SORV-VS  INDICATES  THAT  The  AERIAL  PHOTOGRAPHIC  METHOD 
WAS  MORE  EFFICIENT  THAN  THE  DOCUMENTARY  METHOD  IN 

locating  potential  shelter  SPACE  IN  buildings  OF 

HEAVY  CONSTRUCTION.  THIS  RESULT,  HOWEVER,  IS 
probably  not  operationally  SIGNIFICANT.  THERE  IS 
REASON  TO  BElIEVE  THAT  A  COMBINATION  OF  THESE  TWO 
SURVEY  METHODS  couco  BE  OEISED  WHICH  WOULD  BE 
OPERATIONALLY  PREfERABLc  TO  EIThER  MeThqD. 
lAuTrioR)  (U) 
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uOC  REPORT  B  J  &L  j  OGK APn  Y  SEARCH  CONTROL  Ng.  /BML27 
AD-  ’76  392 

TU.riNit.Ak.  OPlRaTIONS 
SMclTEr  FRum  FAtuUUT 
APR  61  IV 

COuMBE|J*R*  • 

Rc.PT*  NO*  a  6 L  3U 
CONTRACT;  COM  $RbV  33 

UNCLASSIFIED  «EPuRT 


Di<CP  <  PTLRb  1  •  C  I  V  I  L  DEFENSE  SYSTEMS,  •RAOiLaCTIVE 

FALlOoT,  •SHELTER*,  •uNDtRGRQUNu  bTRUCTURES,  BOATS, 
CONSTRUCT  ION ,  COSTS,  DESIGN,  UOSt  RATb,  LARES, 

MATERIALS,  NLCl.tAR  EXPLOSION  D AM AGE  »  NUCLEAR 
EXPLOSIONS,  NUCLtAR  AaKFAHE,  OCEANS,  RAO  * C»DG I C AL 
WARFARE,  SHIPS  (U) 

a  bUKVcY  IS  PrESlnTEO  OF  THE  EXisTlNu  FALlOuT 
SHtLTEp  potential  in  baslments  anu  mines  in  the 
uNiTtO  STaTlS,  and  IN  BOATS  ON  200IES  OF  RATER  OF 
SUFFICIENT  SIZE  ANU  DEPTH*  ALSO  PKESlnTED  IS  AN 
ANALYSIS  OF  TmE  uESIGN,  construction,  AND 
mAoITASIlITY  OF  A  .'.INIMOM-T  YPE,  IMPROVISED  mOhE 

BASEMENT  family  Fallout  shelter,  and  the  shelter 
POTENTIAL  In  an  ACTuAl  SUBURBAN  COMMUNITY  IN  TMt 
northeast,  the  survey  shg*s  that  asou:  ecu  of 

the  POPULATION  IN  TmE  u  *  S.  AQULU  Have  AClESS  TQ 
bAScMEnT  SmcLTER*  AiTH  TrtE  FlGOittS  R  AND  IN*  FROM 
oETTtR  Than  6Q*  in  OCOM  REG  j  ONS  1,  2*  ANU  R  TO 
lEbS  Than  eu*  In  reoiUns  3,  S*  and  7.  mine 
SMtLTtK  C0OLU  Bfc  AN  IMPORTANT  ShElUR  RESOURCE  FOR 
T*u  TO  FOUR  M|lLION  PEOPlE  IN  SOMt  16  STATES*  a 
FAMILY-SlZt,  bANu-BACi  FalLOuT  SritLTtR  CAN  Bt  READILY 
COnsTRoCTEU  IN  Tme  BASEMENT  CQRNtH  oY  ON£  PERSON  FOR 
A  MATERIALS*  COST  Of  AbOwT  SSO.  Tm£  bhElTcR, 

*h i Cm  vFFMs  a  protection  factor  or  ico  a.»a:n$? 

OUTstOc  RAOlATiON  LlvElS,  CAN  6b  ASSEMBLE*  IN  AN  HOUR 
IP  Tut  mATcnIALS  *Rt  SuITABlY  STuRLl  AlUN«*  THE 
BASLrtENl  PALLS.  ANO  REAlISTjC  EACuRSiON  SCKtOyEES 
aPPlAR  P uSSlBLt  AFTER  TrO  ways  E  v  t  N  in  T  He  HEAVIEST 
PAclCOT  ARtAS.  a  sorvcy  OF  POBLlc  AND  PRIVATE 
BOIlOINOS  in  a  typical  NOKTmEAS iern  suburban  city  of 
2S»,GUU  PuPOuATION  INDICATED  that  THb  BASEMENTS  OF 
SCHOOLS,  CHuKchl^,  ANO  OTHER  LARyt  BoILOINCs  DO  NOT 
OFFER  SUNIFICXNTlY  BE  T  T  t  R  PROTECTION  THAN  THAT  OF 
THE  A V tR AGE  MCPt  BASEMtNT  (I*E.,  ABOUT  A  FACTQ*  OF 
*0  I  »  (AUTHOR)  (U) 


INC  BURLINGTON  MASS 

CALLAHAN, E*0*  JROSEnBLUMjL* ) 


(U) 


UNCLASSIFIED 


/BHl27 


uNCLASS 1 F 1  ED 


uDC  REPO  blBLlOGHAFHY  SEARCH  CONTROL  NO.  /BML27 

AJ-286  903 

TEXAS  UN | V  AUSTIN 

ATTITUDES  ANO  KNOWLEDGE  CONCERNING  FALlOUT  SHELTERS 
in  Austin iTExas  to) 

JAN  62  IV  MOORE, HARRY  EST I LL  • 

CONTRACT;  CDm  SR 62  2 

UNCLASSIFIED  REPORT 


OwJvRiriURs:  *  C I  V  I  L  DEFENSE  SYSTEMS,  'SHELTERS, 

ATTITUDES,  BEhA  V  I  OR  ,  DISASTERS,  GROUP  DYNAMICS, 

leadership,  public  health,  socicmetrics,  statistical 
DATA  ( u ) 

D  -  2  a  6  V 0 3 ? N 0  '"AN  ANALTsIS  CT  DATA  CONCERNING 
PERSONNEL  ATIITuOES  AnD  KNOWLEDGE  OF  FAulUU,  shelters 
IN  ThE  EVENT  OF  A  NUCLEAR  ATTACK.  (U> 


4 


UNCLASSIFIED 


/»«l27 


oNCLASSl  F  UD 


DDC  KtPuRT  BIBlIOGraPHY  SEARCH  CONTROL  NQ.  F8ML27 
A0*2bb  2<cb 

NAVAL  kaDjOllgICAL  DEFENSE  lAS  SaN  FRANC  J  SCO  C*L  IF 
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A  0  0  oZ  JV  STROPE.K.t. IETTER,M*S.  I 

R£PT.  NO.  TR*>7e 

wNCOAsS jf I  to  REPORT 


OciSCR  I  PTuRS  I  •SritLTtRS,  .UNDERGROUND  STKUlTuRES, 
CHILDREN,  CJvlL  OcF  EnSE  SYSTEMS.  DIET,  NO]S£j 
RfcCKtATlON,  aUmEN  <U) 

TM£  OSNRUL  LApERiMENTAL  SHELTER  AT  CaMP 

PAUkS,  LAL.r-RNiA,  A  A  S  OCCUPIED  FOR  A  PERlQy  Of 

it  HOOKS  8  Y  99  Mc.Ni  aQMlN  .  AND  ChJlOKEN.  AGeS  0? 

THE  PARTICIPANTS  RANGED  FRO  ABOUT  3  mOnThs  TO  6« 

YEARS.  FaMJlY  sue  RANGl-  from  single  persons  To  a 
family  of  S  £  V  £  N .  ALL  ASPECTS  OF  Tm£  5h£lT;.R 
ENVIRONMENT  AS  Ac.Lt  AS  Th£  AlTIOnS  AND  RESPONSE  OF 
THt  SHtLlERttS  *txi  MONITORED.  CMlLuKEN  O'  ALL 
AGtS  APPtA Ktu  lu  ADAPT  *eLL  To  SmELIcR  CO*D J T J OrS » 

BUT  TMc.  IHPORTANLt  uF  CASEFul  PREPARATION, 

ORviAN  h  A  T  I  UN  ,  AND  CuNlROL  OF  ACTIVITIES  A  A  5 
DEMONSTRATED*  T  MIS  IS  A  PRELIMINARY  REPORT  MaOc  IN 
AOvANCt  vF  CumPlcTl  ANALYSIS  OF  TmE  DATA, 
i a- Thor  j  i u ) 
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DDC  R f . PORT  olbtiOGRAPHT  SEARCH  CONTROL  NO.  /BML27 
A0-2SB  9JM 

NAVAL  RAOIOlOGICAl  DEFENSE  LAS  SAN  FRANC  I  SCO  CALIF 
DESIGN  MQDiF iCATIONS  AND  19*2  COST  ANALYSIS  F QR  A 
STANDARDIZED  SERIES  OF  FALLOUT  SHELTERS  «U> 

SfcP  e2  IV  PQRTEQUS, LEWIS  G.I 

REPT.  NO.  TR6S2 

unclassified  REPORT 


DESCRIPTORS!  •SHELTERS.  SwAsT,  CIVIL  DEFENSE  SYSTEMS. 
CONSTRUCTION,  COSTS,  DESIGN,  DOSIMETERS,  ELECTRIC 
POWER  PRODUCTiON.  FIlTERs  (FLUID),  FUEL  TANKS, 
PERISCOPES,  RADIO  EQUIPMENT,  SANITARY  ENGINEERING, 
SHIELDING,  STANDARDIZATION,  S7ORAG£  TANKS, 

VENTILATION,  WATER  SWPPL1E5  <U) 


MAJOR  EMPHASiS  IS  ON  RECENT  DESIGN  MODIFICATIONS 
AND  1962  COST  ESTIMATES  FOR  THE  PERSONNEL  FaLLOuT 
SHELTtR  DESCRIBED  IN  USNKDE-TR-3u6  ,  SPEC  I F I  CAT  I  ON 
AND  COSTS  UF  A  STANDARDIZED  SERIE  OF 
FALLOUT  SHELTERS  (1959).  THE  SHELTER  IS 
DESIOnED  TO  aCCOHMODATE  AT  LEAST  100  PERSONS  FOR  l R 

days,  the  shelter  will  provide  the  specified 
fallout  AND  0L*ST  protection,  the  require:  interi  r 

ENVIRONMENT,  and  THE  ESSENTIAL  » *HOTEL-TYPE» • 


EQUIPMENT  at  minimum  cost,  the  SHELTER  ITEMS  are 
specified  by  several  packages,  each  having  one  or 

MORE  DIFF  .RENT  ARRANGEMENTS  OF  ITEMS*  DEPENDING  ON 
The  DEGREE  OF  PROTECTION  AND  COMFORT  DESIRED*  Th£ 
PROPlR  SELECTION  OF  PACKAGES  Will  RESULT  EITHER  IN  A 
3S-PSI  OR  1Q-PSI  BLAST  AND  FALLOUT  SHELTER  SITED 
AbOVt  OR  BELOW  &RA  fc,  ThE  RADIATION  PROTECTjON 
FACTOR  IS  AT  lEA  T  l  00.  '’MOST  AUST£t,E»«  To 
••LEAST  AUSTtRE**  LIVING  ACCOMMODATIONS  CAN  BE 
SELECTED.  AVERAGE  CqST  DATA  FOR  THE  PACKAGES  BY 
ITEM  ARE  TABULATED  FOR  QUANTITIES  UP  TO  IOOQ. 
RESPECTIVE  COSTS  (LESS  OVERHEAD,  PROFIT,  ETC.) 

for  r  complete  shelters  are  estimated  and  presented 

GRAPHICALLY,  the  COSTS  range  FROM  *19,600  FqR 


THE  LEAST-AUSTERE  3S-PSI  SHELTER  TO  SIR, 200  FOR  THE 
MOST-AUSTERE  jO-PSI  SHELTER.  THE  DESIGN 
MODIFICATIONS  are  based  on  findings  of  the  USNKDL 
SHELTER  RESEARCH  PROGRAM  FOR  the  PERIOD,  I9&9  TO 
DUNE  1962.  (AUTHOR) 
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descriptors:  ®civil  defense  systems*  ANALYSIS,  costs, 

data*  L°6 I  ST  I CS  ,  MOBILIZATION,  RADIOACTIVE  FaLUQUT, 
RAOIOuOOICAL  DOSAGE,  SHELTERS  <U) 

DEVELOPMENT  OF  A  SHELTER  ALLOCATION  AND  USE  PLAN  FOR  BOSTOy, 
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CONCRETE,  COSTS,  DCS i ON ,  FEASIBILITY  STUDIES, 
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UNCLASSIFIED  report 


DESCRIPTORS;  *FQOD  OISPENSINGi  *radioactive 
fallout,  FOOD,  TRAINING,  PERSONNEL  MANAGEMENT, 

NUTRITION,  CONTROL,  PREPARATION,  SANITARY 
ENGINEERING,  WASTE  (SANITARY  ENGINEERING!, 

water,  disposal*  odors,  temperature,  light, 

STORAGE,  CIVIl.  defence  systems,  humidity, 

ENERGY,  INSTRUMENTATION,  HEATING,  ENERGY 
CONVERSION,  CONTAINERS,  MANAGEMENT  ENGINEER  iNG, 
SHELTERS.  <uj 

CONTENTS!  ORGANIZATION  AND  MANAGEHENT  OF  FOOD 
SERVICES  THE  NATURE  OF  THE  PROBLEM  POLICIES 
OF  THE  FOOD  MANAGER  ORGANIZATION  OF  THE  FOOD 
SERVICES  ORIENTATION  AND  TRAINING  OTHER 

personnel  management  problems  foods  and  feeding 

CHARACTERISTICS  OF  WATER  AND  FOOD  SUPPLIES  MENU 

planning  and  stocking  selection  and  design  of 

EQUIPMENT  SELECTION  OF  ENERGY  SOURCES  ISSUING 
AND  INVENTORIES  PREPARATION,  SERVICE. 

DISTRIBUTION  AND  CONTROL  SANITATION  AND  WASTE 
DISPOSAL  ENVIRONMENTAL  FACTORS  iEMPEKATUHE  aND 
HUMIUITY  ODORS  AND  ODOR  CONTROL  LIGHTING 
REQUIREMENTS,  SOURCES  AND  SCHEMES  SPACE 
arrangement,  assignment  and  PREDICTIOM  (U> 
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Contract;  qco  os®*  i9 

WNCUASajF ito  NtPONT 

SUPP.tHE.T^r  N0Tfi.  w„u  70  A  RfcSEAKCM  sTuoy  B 
**03  71^:Vltt  *i*°UUU*£  ,N  f**-tOUT  SHELTERS.  A0- 
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lOfcNrjFitKa.  FALLOUT  ShElTERS, 

0£At.S  WITH  THAT  PHASE  OF  TmF 

PAO I OaC T^ VE  ^FauLOuT ^SHEuTERS^WHI CH  0KcSfHi  PUeLiC 
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CORNELL  ON  1 V  ITHACA  N  Y 

A  MANUAL  FOR  THE  MANAGEMENT  OF  FOODS  IN  LICENSED 
FALLOUT  SHELTERS.  * u  > 

APR  63  fl  3P 

CONTRACTS  OCO  OS 62  **9 

unclassified  report 


DESCRIPTORS:  *c  i  v  j  l  defense  systems,  *food 

DISPENSING,  DECONTAMINATION,  classification, 

MANAGEMENT  ENGINEERING,  HEATING,  COSTS, 

LIGHTING  EQUIPMENT,  NUTRITION,  FOOD,  STORAGE, 

WASTES  (SANITARY  ENGINEERING),  SANITARY 

engineering,  water,  distribution,  abnormal 

PSYCHOLOGY,  BEHAVIOR,  RADIATION  INJURIES, 

CONFINED  ENVIRONMENTS,  REACTION  (PSYCHOLOGY), 

ADAPTATION  (PHYSIOLOGY),  FEAR,  SLEEP, 

ADJUST  MCNT  (PSYCHOLOGY).  <U) 

MANUmL  FOR  The  management  of  foods  in  licensed  fallout 
shelters. 


12 


UNCLASSIFIED 


/BHL27 


UNCLASS1F IED 
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F  AllcLTER  COMMUNICATIONS  STUDY*  (U) 

DEC  62  1 7  IP 

CONTRACT:  OCO  QS6*  123 

UNCLASSIFIED  REPORT 


P£SC«lPTuR»:  *COHMUN I  CAT  I  ON  SYSTEMS*  »CIVIL 

PbFtNSE  SYSTtNS,  SHELTERS*  SOC I OrttJR l CS , 

PSYchOLuGY.  PUBLIC  OPINION*  ADJUSTMENT 
(PSYCHOLOGY >  ,  UNITED  STATES  GOVERNMENT  * 

GEOGRAPHY,  NETWORKS*  <U  J 

A  STUDY  NAS  CONDUCTED  DURING  THE  PERIOD  MAY 
THROUGH  DECEMBER,  1962,  TO  DETERMINE  THE  INTER  AND 
INTRA-tMcRGENCY  SHELTER  INFORMATION  REQUIRE  HENTS  AND 
TO  PROPOSE  NAYS  AND  MEANS  OF  HEeTINg  THEM  RHlCH  COULQ 
BE  EMBOUIEU  In  A  PRC-ATTAU  SHELTER  PLANS* 

MONTGOMERY  COUNT  Y ,  MARYLAND,  NAS  CHOSEN  AS  A 
HEPKt  Ss.N  T  AT  i  V  E  COMMUNITY  FOR  7rtE  STUDY  PROTOTYPE. 

THE  MAJOR  CONSIDERATION  FOR  THIS  STUDY  NAS  THE 
ASSUMPTION  UF  A  RADIOACTIVE  FALwQUT  fcFFEC T  ONlY * 

compelling  all  in  the  county  to  kehain  in  Fallout 
shelters  fur  a  period  of  approxihauly  tao  «EE*S* 
the  com  Mof  'Cation  reguirements  necessary  for  The 
CONTROL,  'OhtSlON*  AND  MAINTENANCE  OF  A  POPULATION 
GRUUP  uF  SOME  3SU,0U0  FOR  ThE  TWO-NEE*  PERIOD  FOLLOW 
1NG  THl  THERMONUCLEAR  aTTACA  *ERt  IDENTIFIED*  THESE 
REgUIREHENTs*  TuTaLLING  ten  categories  or 
INFoRHaTION,  WERE  TftEN  SUBJECTED  TO  AN  ANALYSIS  TO 
OlTenmine  Tne  TIME  REOuiMED  TO  TRANSMIT*  RECEIVE*  AND 
RELAY  ESSENTIAL  messages  over  a  single  leased  wire 
TELEPHONIC  NETWORK*  EMPLOYING  THE  PRINCIPLE  Of  A 
C'.HHANU  AND  CONTROL  COMMON  I  CATION  NeT*  AlSO 

proposed  «as  a  t»o-*ay  radio  backup  TO  The  primary 
TElEPHunU  SYSTEM*  The  TIME  ANALYSIS  demonstrated 
That  The  proposed  COMMUNICATION  SYSTEM  l|LL  BE  MORE 
Than  AuegUATE  To  FULFILL  all  The  COMMUNICATION 
REQUIREMENTS  BUI  UNe*  TMe  t aCEPT  ION  IS  THE 

category  of  in  formation  relating  to  the  separation 
uF  IN  uIVIuuAl  FahIlY  members*  (aUThuRJ  (01 
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shelter  configuration  factors 

ANALYSES) • 

APR  63  IV 

CONTRACT:  oco  0S62  JOB 

MONITOR!  OUNClASSIFIED  RtpORT 

UNCLASSIFIED  report 


descriptors:  •shelters*  COSTS*  ENGINEERING. 

CONFIGURATION.  ANALYSIS*  SHIELDING,  BLAST* 

FIRES*  CHEMICAL  WARFARE  AGENTS,  BIOLOGICAL 
WARFARE  VjSNTS,  RAC  2  SLOG ! C  '  L  WARFARE  AGENTS, 

RADIOACTIVE  FALLOUT,  DESIGN*  STRUCTURAL  PROP 
ERTIES,  CONCRETE,  STEEc*  BEDDING,  HE  A T  TRANS 
FER,  ELECTRICAL  EQUIPMENT,  0 A YGEN  CONSUMPTION, 

OXYGEN  EQUIPMENT,  CARBON  DIOXIDE*  UNDERGROUND 
STRUCTURES,  TEMPERATURE*  HUMIDITY*  PICTURES, 

SOILS.  TABLES,  CIVIL  OEFENSE  SYSTEMS*  (U> 

5h£eTER  SHAPES  AND  SIZES  THAT  APPEAR  TO  QFF£R  THE 
BEST  COMPROMISE  FOR  STANDARDIZING  NEW  SHELTER  OESIGN 
ARE  DESCRIBED*  THE  5TU0Y  HAC  THE  FOLLOW  ING 
GENERAL  CONDITIONS  ANO  CRITERIA!  II)  BELOW 

grouno,  single-unit  structures  with  A  minimum  OF 
threc.  feet  of  earth  cover  such  as  mj«ht  be  con 
structed  under  parks  or  playgrounds:  Thjs  will  result 
IN  RADIATION  protection  factors  OF  1000  or  morei 
U)  consideration  of  both  fallout  a nu  blast 
shelters:  fallout  shelters  to  be  oesigned  on  a 
nominal  live-load  basis  ano  blast  shelters  to  be 
DESIGNED  AT  3|  ANO  *0  Pal  OVERPRESSURE)  (3)  AN 
extenoeo  shelter  occupancy  time  ano  a  closure 
capability  of  up  to  2«  hours:  <n)  pro  tcctjon 
AGAINST  the  INDUCTION  OF  CHEMICAL,  BIO  LOGICAL  ano 
RADIOLOGICAL  CONTAMINANTS)  ANO  (fa)  SInGlE-UnJT 
CAPACITIES  (if  100,  BOO  ANO  lOOQ  PER  SONS  EACH  WITH  A 
6-M1NUTC  LOawING  CAPABILITY.  UoTmGkI  (U) 


(ENGINEERING  aND  COST 

(U) 
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bTANfOrty  KtbtAHCH  INST  MtNLO  PAR*  CALIF 
LINCOLN  sHtLTEK  UTILIZATION  STUuY*  VULUME  II*  A 
SHtLTEK  Abb  I  unMenT  PROCEDURE,  (U) 

APK  63  9UP  GUALT  IERI  .ANGELO  i 

wtNSEN  ,  liOROON  Ft  J 

contract;  oco-os-bz-iss 
monitor:  oao  rmioa 

LNCL Abb  I F 1 tO  REPORT 

SUPPLEMENTARY  NCTt;  OK  I G l NT  A 1  NS  COLOR  PLATES;  aLl  OOC 
NEPRO  OlCTIONS  *ILL  Dc  IN  SLACK  ANO  AH  I T E  «  ORIGINAL  NAY 
St  bttN  in  UyC  H w ♦ 

OesCKIPTunS;  •SHELTERS,  •POPULATION,  •CIVIL 
OtFtNbt  SYSTEMS,  MAPPINu,  DATA  PROCESSING 
SYSTEMS,  STATISTICAL  ANALYSIS,  COSTS,  BEHAVIOR, 
iRAOIOACT  i  it  FALLUuT,  u  I  STR I  BUT  I  ON .  { U } 

THIS  lb  VOL,  II  U F  A  RtPORT  tNTlTLEu  LINCOLN 
SHELTER  UTILIZATION  STuOY*  iOLt  J  Is 
lNTITllO  *A  RtYIEA  uF  TrtE  RlOUIREkENTS  OF 
sh&lTcn  utiuI  Zatiun  Planning**  This  second 
REPORT  OLAuS  SPlC I F I  CALL Y  *iTH  A  SUP-SY-STEP 
PROCtSS  OF  Abb  I GN I  NO  ThE  POPULATION  OF  LINCOLN* 

NEoRaSaa  TO  F  aLlUuT  SHcL  TENS*  THt  TtCHNlRUEb 

oeveloplo  therein  can  reaoily  se  applied  to  numerous 

CITIES  HA V i nu  CHARACTERISTICS  SIMILAR  TO  THuSE  Of 
LINCOLN,  NEBRASKA.  LANuE  CENSUS  TRACT  MAPS  CAN 
BE  OESlLNtu  AnO  uSEu  IN  ASSiGNiNL  BLOCKS  OF  PEOPLE  TO 
SHELTERS.  MCThOus  OF  OEVELOPINC  UA Y  ANO  NIGhTTIME 
POPULATION  DATA  FOR  ANY  GIVEN  CITY  ARE  DESCRIBED* 

A  TeChh I »Ut  OF  PUTTING  ThE  shelter  ASSIGNMENT  6n 
UATA*PRwlESSING  CAROS  FOR  INFORMATION  RETRIEVAL  If 
otScubbtO*  hetnuus  of  sorting  punched  caros  In?D 

USEFUL  SHELTER  AbSlGN  H£nT  REPORTS  ARE  PRESENTED* 
COnSIOeRASLl  ATTEN  UOn  IS  GIVEn  TO  0£PChSTRAT ING 
T**t  NUHStRb  WF  PEOPLE  AhO  BOWLD  SE  SmElUKEO  jNOCR 
Three  SEPA  rate  rARNING  TIMES.  CERTAIN  RULES* 
oASeU  UN  THE  NATURAL  BEHAVIOR  OF  PEuPLEt  ARe 
Ut  VELOPEO  as  an  AID  IN  ThE  ASSIGNMENT  PROCESS. 

ESTIMATES  of  cost  ANO  cFFORT  EAPtNDtu  ARE  PROVIDED 
AS  A  GwiuE  TO  ANY  CO  OFFICIAL  AhO  «OWL0  0e$1R£  TO 
use  Thl  TECH  nUuE  oESCRIBEo  ThEnEIn. 

(AuTnOR)  ( y | 
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LINCOLN  SMELTER  UTIlUaTION  STUqY,  VOLUME  1,  A 

review  or  The  Requirements  for  shelter  utili  zatiqn 
planning,  <u» 

APR  63  96P  JEN5EN .GORDON  F . 5 

GUALTIERl .ANGELO  ;runge,«, A. ; GrEENBErG, 0. ; 

REPT.  NO.  OAD  RH106  Vl 
CONTRACT;  0C0-0S-62-13S 

UNCLASSIFIED  REPORT 

supplementary  note;  original  contains  color  Pi.at£S:  all 

DDC  REPRO  DUCTjOnS  «|U  BE  IN  BLACR  AN0  NhITE.  ORi6INAL 
may  BE  seen  in  DDC  Hu, 

DESCRIPTORS!  ^SHELTERS •  BUILDINGS!  RADIO 
COMMUNICATION  SYSTEMS!  TRANSPORTATION,  £DOCA 
f 1  ON*  national  DEFENSE,  RADIO  EQUIPMENT,  de 
F£NS£  SYSTEMS*  OPERATION.  TELEPHONE  COMMUnI 
CATiON  SYSTEMS,  CiVil  oefense  systems*  lu) 

this  report  assesses  the  situation  *iTm  regaRd  to 
civil  defense  in  Lincoln.  Nebraska. 

LINCOLN  IS  A  TYPICAL  MIC-«E$TERn  C 1 T Y  ANq 
REPRESENTATIVE  OF  many  CITIES  in  The  UNITEO 
STATES,  as  a  re  sult,  the  SUBJECTS  TREATED  IN 
this  report  are  applicable  to  many  cities*  the 

SERIOUS  PROBLEM  of  INSUFFICIENT  existing  buildings 
SUITABLE  FOR  USE  aS  SHELTERS  IS  CONSIDERED,  a 
SOLUTION  in  VOLVING  The  USE  of  BUILDINGS  with  LOWER 
protec  tiOn  factors  and  a  mobility  system  after 

aTT aC A  IS  PROPOSED*  a  RaUIO  cOMMUNICAtlONS  SYSTEM 
SUITABLE  to  ThE  needs  OF  Th£  area  is  PROPOSED  AftO 
OISCUSSEO.  A  METHOD  of  ssigning  people  to 
shelters  is  oemonstraTll.  a  series  of  haps  is 
developed  which  aid  in  making  the  Shelter  assign 
mcnTs*  a  separate  ano  supplemental  report*  vcl 
ume  ii  of  this  study  enTjTleo  **lincwln  smelter 
utuUaTion  study  •  A  smelter  assignment  p«qce 

DURE  *  * •  NXS  »ECn  ISSUED.  AnD  PROVIDES  A  SPtCjFjC 
ASSIGNMENT  OF  The  P£OPu£  of  LINcGlN  TO  EXISTING 

shelYer  ano  shows  the  neeo  for  aodiyional  s^elUR* 

(AUTHOR)  <U) 
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rand  corp  Santa  -onica 

RECENT  DEVELOPMENTS  in 
PROG^M, 

JUN  AS  2*p 
R£PT •  NO.  P2 7g2 

UNCLASSIFIED  report 

supplementary  note:  presented  to  subcommittee  no.  j  of 
The  ARMED  SERVICES  cONNITTEE  OF  Th^  MOUSE  OF 
REPRESENT  aTIvES.  BASHJNGTON,  0.  C.i  JUNE  17* 

19*3. 


calif 

the  soviet  civil  defense 

OOUREiLEON  I 


descriptors:  •civil,  defense  systems,  training, 

shelters,  military  strategy,  foreign  policy, 

MILITARY  organizations,  AARFARF,  analysis.  t  u » 

identifiers:  ussr.  tu> 


the  soviet  CIVIL  DEFENSE  PRL»r. mM  is  far  from 
COMPuETE  AND  SUFFERS  FROM  A  VARjETY  OF  SHORT  COMINGS* 

apart  FROM  The  notorious  inefficiency  of  soviet 
administration,  there  is  the  Rela  tively  snort  tine 
that  many  PERSONS  Rill  be  able  to  REMAIN  in  SHELTERS* 
BECAUSE  OF  LIhITEO  FOOD  SUPPLIES.  GREAT  cROHOIHG 

and  absence  of  cooling  equipment  rill  force  large 

NUMBERS  OF  THE«  TO  EVACUATE  ThEIR  SHELTERS  VIA 
CONTAMINATED  AREAS  IMILfc  THE  RaDUTICn  LEVEL  MAT 
STILL  BE  FA1RLY  HIGM*  ThE  SOVIETS  RECOiNlIE  TNA? 

ThE  EFFEcTI VENESS  OF  CIVIL  DEFENSE,  SURVIVING  TME 
attack.  ANO  AINN1NG  The  *A*  «Ill  DEPEND  TO  A  GREAT 
eatent  on  the,r  ability  to  blunt  or  *cakCn  tmc 
eneht»s  attACk*  this  is  »nt  soviet  ooctrine  also 

EhP«ASIZES  PRE-EMPTIVE  ATTACKS  AS  HELL  AS  TmE 
IMPORTANCE  OF  ANTUAIRCRAFf  and  anti-missile  o. 
OESPITE  the  PRESENT  INAOERUaCIES  OF  SOVIET  Cl^lL 
DEFENSE  and  the  GRQRlNt  DESTRUCTIVE  N£S$  OF  M00£RN 
•CAPUNS.  the  soviet  LEADERSHIP  BELIEVES  that  THE 


PRESERVATION  Of  THE  SOVIET  STATE  and  SOCIETY  in 
The  EVENT  OF  A  BAR  MERITS  C0NS{DM*SL2  EFFORTS  ANO 
ThE  t APEnO I TuRC  OF  RELATIVELY  SCARCE  MONEY  and 
RESOURCES.  IN  The  AUTHORS  OPINION,  THE  AVAILABLE 
EVlOtNCE  LEAVES  no  OOUBT  T«aT  Th£  SOVIET  UNION  IS 
CnGaGEO  In  An  ExTEnSIVE  CIVIL  OCFEnSC  PROGRAM  AnO 

LIEVES  IT  TO  BE  «ORTm  FURTHER  EFFORTS  ANO 
INVESTMENTS.  I U I 


ThAT  IT  BE 
CON  TJNUEO 
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I-R  jNC  BEVERLY  hILLS  CaLIf 
cOmmoniT?  attitudes  and  aC  y i on  On  The  Fallout 
smelter  issue,  a  case  study  of  two  communities 

AN0  NQR*ALK,  CunN£CTJCUT» 
LU.UOMN  Y. ; REDDER, LEO 


A  CASE 

LIVERMORE.  CALIFORNIA 
63  H7P 

&.;*OLFSON»aND  ROBERT  J*. 
CONTRACT;  old  0S62  102 


(U) 


UNCLASSIFIED  report 


descriptors;  («civl  defense  systems. 

SHELTERS!,  (TERS,  RAOJOACTIVE  FaLLOLT), 
(•POPULATION,  BEHAVIOR),  STATISTICAL  ANALYSIS, 
REACTION  (PSYCHOLOGY),  ATTlTUOES, 

leadership,  nuclear  warfare,  group  dynamics, 

DECISION  MAKlNg, 

identifiers;  ivwb. 


(U) 

(U) 


A  CASE  study  of  TWO  COMMUNITIES,  LIVERMORE, 

CALIFORNIA  ANO  NORWALK.  CONNECTICUT,  WaS  CON 

DUCTED  BECAUSE  THEY  HAD  BEEn  INVOLVED  In  SUB  sTAnTIAL 

public  discussion  of  community  shelter  programs  and 
APPEARED  to  u£  ON  The  VERGE  OR  CON  STRUcTING  SHELTERS 
ON  A  COMMUNiTY-WlOE  BASIS*  ThE  PRIMARY  PURPOSE  0 F 
THE  STUOY  W*S  TO  INVESTI  GATE  THE  ADOPT  I ON»D I FFUS I  ON , 

social  action  and  decision-making  processes  about 

COMMUNITY  Shelter  PROGRAMS*  UNFORTUNATELY  The 

adoption  of  a  shelter  program  never  materialized  in 
either  of  the  two  communities  oue  to  external,  as 
WELL  As  INTERNAL,  FOrCEs,  ANO  WHAT  WAS  OBSERVED  WAS 
A  FRUSTRATED  effort  on  The  PaRT  Of  SOME  COMMUNITY 
MEMBERS  TO  BU)LO  CqMMUnITY  SHELTERS.  In  BOTH 
COMMUNITIES,  ThOSf  *HO  ACTIV£LT  PROMOTED  TH£  SMeLTeR 
PROGRAhS  were  scientists'  AND40R  ENGIn£ERS  and  they 
were  Relatively  inexperienced  in  c°«  munitt 
leadership*  there  was  also  a  notable  lack  of 

SUPPORT  FROM  THE  key  COMMUNITY  LEADERS  WHO  a«£ 

USUALLY  ACTIVE  in  cONVfc.NTlONAL  COMMUNITY  AFFAIRS 
SUCH  AS  RED  CrOSS  DRIVES  AnD  HOSPiTAl  FUnD  CAh 
paigns,  this  probably  contributed  SIGNIFICANTLY 

to  the  fact  that  the  aooption  of  a  shelter  pro  gram 

PROVIDED  To  Be  ABORTIVE  IN  BOTH  COMMUNITIES. 

(  aUTHOk  )  (U) 
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UNCLASSIFIED  report 


DESCRIPTORS:  (•shelters,  nuclear  warfare), 

(•MANAGEMENT  ENGINEERING,  SHELTERS},  CIVIL 

defense  system,  sociology,  social  conhunica 

TION,  MAINTENANCE*  OPERATION,  CONFINEMENT, 

protective  coverings,  psychology,  training* 

POPULATION,  BIBLIOGRAPHIES.  (Uf 

identifiers;  social  activities,  recreation, 

SOCIAL  CONTROL,  S^ELTErEES*  <  U  > 

the  study  explored  the  need  for  a  planned  Program 

OF  IM-Sh£lT£R  ACTIVITIES,  SUCH  AS  TRAINING,  REC 
REATIon,  physical  FITNESS,  and  SHElTErEE  services*  TO 
aid  in  The  prevention  of  demoralization  and  loss  of 
social  control*  the  analysis  of  the  problem 

CONCLUDED  THAT  SUCH  JN-ShELTER  ACTjViTiES  iQULO 
PROBABLY  BE  helpful  AS  AN  AUXILIARY  MEANS  OF 

PROMOTING  ShelTeREE  morale  and  social  control  in  TME 
even/  of  POST-NUCLEAR  ATTACK  C0NFINEMEN3-THE 
SPECIFIC  POTENTIAL  BENEFITS  TO  bE  GAINED  FROM  SUCH 

activities  include:  m  reduction  of  nega  ti vs 
emotional  stress,  (2>  breakdown  of  personal 
barriers,  to)  improved  responsiveness  to  shelter 
LEADERSHIP,  (H)  IMPROVED  CONTROL  over  sheltcree 
behavior,  ano  (Sj  a  sense  of  faster  passage  of 
time,  the  following  principles  should  character  i»e 
PLANN^i,  organizing  and  directing  activity  •rogRams* 
(1)  ACTIVITIES  selected  should  FACILI  TaTE 
ACHIEVEMENT  of  shelter  GOALS,  (2)  ACTIVITIES 
SELECTED  should  BE  COMPATIBLE  with  the  SHELTEREESi 

m  activities  should  be  compatible  with  smelter 
conditions,  (R)  activities  should  reflect  shelter 

PRIORITIES  and  REQUIREMENTS,  (S)  ACTIVITIES  re 
guIrl  pre-  and  post-entry  training,  u> 
activities  should  require  little  or  no  stocking  of 

SUPPLIES  OTHER  than  GUIDANCE  MATERIALS,  (7) 

ACTIVITY  LEAD  ERS  REQUIRE  SOME  PRE-EnTRY  TRAINING  On 

planning,  organizing,  and  directing  activity 

PROGRAMS,  and  (8)  ACTIVITIES  must  be  voluntary, 

not  forced,  (author)  <u: 
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DESCRIPTORS!  .PUBLIC  HEALTH  .CASUALTIES  .civil 
DEFENSE  SYSTEMS  .DISEASES  .EPIDEMIOLOGY  .INFECTIONS 
•MILITARY  MEDICINE  .NUCLEAR  AaRFARE  .POPULATION 
•RADIOACTIVE  FaLlOUT  .RESPIRATORY  SYSTEM  .SHELTERS 
•SURVIVAL 

THE  PEACETIME  HEAlTH  STATUS  QF  THE  POPULATION 
(BASED  ON  The  u.  S.  PUBLIC  health  SERVICE 
NATIONAL  health  SURVEY)  AN^  ThE  RANgE  OF 
complications  due  to  shelter  living  were  evaluated, 
rough  eSTimates  suggest  that  meOjcal  care  *nD 

PUBLIC  HEALTH  MEASURES  COULO  AOt)  A  NUMBER  OF 
SURVIVORS  £OUal  TO  I  -  2  PERCENT  OF  The  TOTaL 
PREATTaCl  POPULATION  DURING  A  SinGlE  TWO-*EEk  PERIOD 
UNDER  IDEAL  CONDITIONS,  POSTaTTacK  MEDICAL  care  of 

casualties  would  not  seriously  compete  «» i th  measures 
directed  toward  health  maintenance  uf  the  general 

POPULATION.  EXCEPT  FOR  CONSUMABLE  MEDICAL  SUPPLIES. 
BECAUSE  CASUALTY  CARE  AND  HEALTH  MAINTENANCE  oF 

non-casualties  a«e  capable  of  aooing  comparable 
numbers  of  survivors  during  the  shelter  period  .a 

MAXIMUM  OF  2  PERCENT  OF  THE  PREATTACK  POPULaT^n  FOR 

either  type  of  emphasis),  it  is  concluded  That  §oth 
APPROACHES  SHOULD  be  emphasized,  the  available 
data  On  CHRONIC.  NON-COMMUNICABLE  DISEASES  is 
SUFF  i  C i EnT  to  Allow  MORE  QUANTITATIVE  STqCkPil* 

planning  of  medical  items  for  these  conditions  in 

SHELTERS.  FURTHER  RESEARCH  WILL  BE  NECESSARY 

before  this  is  true  for  communicable  Diseases. 

BECAUSE  OF  the  COMPLEXITY  of  DISEASE  spread  DURING 
shelter  CONFINEMENT.  A  METHOD  for  OPTIMIZING  the 
ALLOCATION  of  QRUgS  FOR  SUPPORT  OF  NQN-COMMUN I C ABlE 
CHRONIC  AND  AC^TE  CONDITIONS  TO  SHELTERS  IN  A 

stockpiling  program  is  suggested  a*i>  illustrated  bt 

AN  EXAMPLE.  (AUTHOR) 
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CIVIL  DEFENSE  SYSTEMS,  RADIOLOGICAL  CONTaMINa 
TION,  DECONTAMINATION,  VENTILATION,  AIR*  * 
PURIFICATION,  MATER  SUPPLIES,  F OOD  DISPENSING, 

lighting  equipment,  santart  engineering, 
disposal. 

identifiers:  1943. 

This  document  provides  general  planning  informa 

Y I  ON  RELATIVE  TO  THE  PRINCIPAL  FACTORS  MHICH  MUST  |[ 

considered  in  The  Development  Op  &roup  pall  out 
SHELTER  FACILITIES,  it  DISCUSSES  A  NUMBER  OF 
POSSIBLE  METHODS  for  dealing  with  each  factor* 

EMPHASIS  IS  PlACEO  upon  THE  POTENTIAL  dual-pur  pose 
USE  Op  FACILITIES  USUALLY  AVAILABLE  «IThIN  £*1  ST  I NG 
STRUCTURES,  the  information  VIHICH  is  provided  is 
designed  to  permit  the  shelter  planner  to  select 

SPECIFIC  METHODS  FOR  MEETING  EACH  SHELTER 
REQUIREMENT  ACCORDING  TO  THE  NEEDS  AnD  OPPORTUNITIES 

dictated  by  his  particular  situation.  The 
planning  areas  discussed  in  the  Report  incluoe# 
radiological  protection,  other  weapon  effects, 
temperature  and  atmosphere  con  tRol»  Rater  supply, 
food*  lightjng,  fire  protec  tion*  medical,  1 

sanitation,  communications,  sleeping  facilities, 
warning  and  shelter  entry,  and  organization  and 

MANAGEMENT.  (AUTHOR:  (U) 
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DESCRIPTORS:  (•SHELTERS,  MEDICAL  SUPPLIES), 

(•CIVIL  DEFENSE  SYSTEMS,  SHELTERS),  MEDICAL 
personnel,  radioactive  fallout,  survival, 

COMMUNICATION  SYSTEMS,  TRANSPORTATION, 

MATHEMATICAL  MODELS*  IU I 

IDENTIFIERS:  medical  support  system,  IU3.  <u» 

part  I  STUDIES  VARIOUS  POLICIES  OF  ALLOCATING 
MEDICAL  RESOURCES  (MANPOWER  AND  MATERIAL)  IN  AN 
AREA  NETWORK  Of  PUBLIC  FALLOUT  SHELTERS  DURING  A 

post-nuclear  emergency  period  of  two  becks*  it  is 

CONCLUDED  THAT  A  POLICY  OF  ASSIGNING  MEDICAL 
RESOURCES  TO  LARGE  SHELTERS  IS  SUPERIOR  TO 
CONCENTRATING  them  in  HOSPITALS  OR  TREATMENT  CENTERS* 
The  near  OPTIMAL  STRATEGY  *EQUIR£5  dispersal  of 

PHYSICIANS  IN  HIGH  PF  SHELTERS,  BECAUSE  OF  THEIR 
POTENTIAL  VALUE  IN  THE  POST-SHELTER  PERIOD*  IN 
FALLOUT  ONLY  ENVIRONMENTS,  HEOICAL  SUPPORT  OF  THE 
POPULATION  *  ULO  PLACE  MINIMAL  DEMANDS  ON  THE 
TRANSPORTATION,  SHELTER  MANAGEMENT,  AND  WARNING 
SYSTEHS.  DEMANDS  ON  THE  COMMUNICATIONS  SYSTEM  ARE 
LIKELY  TO  BE  EXCESSIVE.  RECOMMENDATIONS  OF 
ADDITIONAL  RESEARCH  FOR  MEDICAL  PLANNING  ARE 
included,  part  it  incluoes  background  oata 
essential  for  The  measures  of  EFFECTIVENESS  used  in 
PART  I.  (AUTHOR)  «U) 
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descriptors:  i *c i vil  oefense  systems,  ships  <non* 
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identifiers:  waterfronts,  iyas  iu) 

VARIOUS  NAYS  IN  WHICH  SHIPS  AND  SCATS  NIGHT 

SUPPLEMENT  the  overall  civil  defense  PROGRAM  BCRC 
investigated,  both  merchant  and  RESERVE 
(MOTHBALL)  FlECT  SHIPS  WERE  CONSIDERED  FOR  THE 
PART  THEY  MIGHT  play  in  a  lifesaving,  life-sustaining 
civil  defense  capacity,  data  for  two  port  cities 
were  analyzed  to  obtai..  information  ON  POPULATION 
DISTRIBUTION  and  shipping  activity,  engineering 
feasibility  studies  were  hade  of  the  use  of  ships  as 
personnel  shelters  and  the  availability  of  ships* 
utilities  for  use  by  shore  installations,  the 
protection  offered  from  nuclear  fallout  radiation  was 
calculated  for  two  classes  of  ships,  it  was 
CONCkUOCO  That  SHIPS  ano  boats  COULD  PROVIOE 
EVACUATION  or  fallout-shelter  facilities,  or  both, 
before  OR  0URING  a  nuclear  ATTACK,  for  the 
POSTATTACK  SITUATION,  ships  could  serve  as 
HEADQUARTERS,  HOSPITALS,  LIVING  QUARTERS. 

STOREHOUSES,  and  prime  producers  of  electrical  power 
ANO  POTABLE  water.  IT  IS  RECOMMENDED  THAT  FuRTMER 
studies  be  made  OF  SClECTEO  PORT  CITIES  TO  oetennine 
mow  ships  ano  boats  cqulo  gcst  bc  used  to  supplement 

PRESENT  UV1L  OEFENSE  CAPABILITIES  OF  THESE  CITIES* 
(AUTHOR!  IU) 
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(U) 


A  STUDY  «as  MADE  of  the  FACTORS  and  DETERMINANTS 
that  affect  the  emergency  movement  to  Shelters  of 
urban  populations  under  conditions  of  little  oR  no 
warning*  an  ANALYTICAL  model  *as  developed  to 
determine  the  NUMBER  of  people  arriving  at  SHELTER  as 
a  function  of  time*  the  efficacy  of  this  mOqel  *as 
demonstrated  by  the  pruof-testin&  of  it  on  Three 
selected  cities,  the  meThoo  is  general  in  natuRe 
and  permits  practical  application  in  analyzing 
sheltering  capabilitcs  under  varying  condtiqns  of 

REaTHEn,  SEASONS,  an©  days  OF  The  »EeK*  TECHNIQUES 
ARC  DEVELOPED  For  OETCkmiNING  postures  <!•£•» 

ACTIVITY  ANO  PLACE)  OF  ThE  MAJOR  ELEMENTS  OF  TH£ 

population,  and  by  integrating  these  postures  the 
distribution  of  the  pqpulATjon  a?  any  selected  moment 
IS  DETERMINED,  an  EAaMPLE  of  *  *MaNDA  solution  for 
The  MOOEl  is  PRESENTED  in  detail  for  one  CITY) 
results  arc  5hO«N  for  three  CITIES,  general 

CONCLUSIONS  .NO  RECOMMENDATIONS  ARC  del ineateo* 
SUGGESTIONS  A*F  NaOE  FQr  FUTURE  APPLICATION  AND 

exploitation  of  the  ncthoo  ano  techniques  for  The 
evaluation  of  Sheltering  policies  and  operating 

PLANS.  (AUThOr)  (U) 
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clothing,  materials,  civil  defense  systems  iu> 

IDENTIFIERS:  SLEEPING  Facility,  1942 »  COLOR  cooing 

system  iu> 

during  this  stuoy,  two  prototype  bunking  facilities 

•ERE  DEVELOPED  KITH  INCORPORATE  LOR  COST  ANO  MAXIMUM 
SPACE  UTILIZATION.  BOTH  UNITS  UTILIZE  A  METAL 
FRAMEWORK  »ITh  a  PLYWOOD  SLEEPING  SURFACE  and  arc 
CAPABLE  OF  BEING  TIERED  3,  9  ANO  S  HIGH  FOR  HIGH 
OENS1TY  SLEEPING.  THE  UNITS  ARE  ALSO  CAPABLE  OF 
being  assembled  ANO  DISASSEMBLED  WITH  A  MINIMUM  OF 
effort  ano  time  ano  can  be  converted  into  sittinb  and 
MESSING  FACILITIES.  the  RECOMMENDED  bunk  sue  is 
7S  IN,  LONG  by  29  IN.  WIDE  WITH  20  IN.  VERTICAL 
SPACING,  the  COST  ESTIMATE  per  PERSON  in  QUANTITY 
PURCHASES  IS  ESTIMATED  AT  *3.00  OR  LESS.  ANY 
FURTHER  INVESTIGATIONS  in  his  AREA  SHOULD  INCLUDE 
more  extensive  studies  on  the  sleeping  surface 
material,  development  work  on  the  refinement  of  the 

PROTOTYPES,  DEVELOPMENT  OF  A  COlOR  CODING  SYST(N  TO 

facilitate  Ease  or  assembly,  a  oetajlEO  instruction 
BOOKLET  for  ASSEMBLING  The  units  and  a  specification 

Foa  PURCHASE,  (AUTHOR)  IU» 
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identifiers:  basements,  her,  oata  flor  iu) 

this  report  contains  fivc  stuoies  concerned  »iTh 
obtaining,  compiling,  or  analyzing  Fallout  shelter 
protection  data,  these  studies  cover  the 
folluring  subjects;  <d  a  hevie*  of  the 
residential  basement  data  «hich  mere  obtained  froh 
THE  19*0  U*  S,  census  OF  HOuSINGi  (Z)  AN 
EXAMINATION  Of  electric  PQ»£P  availability  in  the 
POSTaTTaCE  PERIOD,  »I Th  EMPmaSIS  upon  FALLOUT 
PROTECTION  in  POAER  plants;  <31  THE  PREPARATION 
OF  A  PROCEOURe  FOR  EXTRACTING  SUhMaRY  0  I StR I |uT I OnS 
OF  OVERPRESSURE.  REFERENCE  INTENSITY,  an©  FaLlOUT 

arrival  Time  ano  relating  these  to  numbers  of  people  * 

exposeo;  these  oata  are  to  be  extracted  from  the 

aTTacz  environment  m  output  Tapes  of  the 

junto  hi  damage  assessment  system;  hi  the 

RC-evaloation,  • i tm  national  fallout  Shelter 

SURVEY  QaTa,  OF  AN  ANALYTICAL  MODEL  FOR  PREDICTING 

fallout  protection  for  people  as  a  function  of  Their 

OISTaNCE  FROM  The  CENTER  OF  A  CITTI  AND  <S»  a 
STATISTICAL  ANALYSIS  of  NFS5  data  FhOM  HOUSTON, 

texas:  ano  ourmam,  north  Carolina,  performed 

TO  OETlrMINC  0 1 STR I  BUT  I  ON  FUNCTIONS  EXPRESSING  TN£I* 

shelter  characteristics*  these  analytical 
REPRESENTATIONS  of  nFSS  data  ARC  APPliEL,  in  an 
ILLUSTRATIVE  EXAMPLE,  TO  OPTIMAL  ALlOCaHOH  Of 
IMPROVEMENT  DOLLARS  TO  VENTILATING  feELO*  GROUND 

shelters  to  increase  their  caPacitt.  (altmori 
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THIS  EaPERIMEnT  HAS  COnOUCTED  To  VERIFY  THEORETICAL 
calculations  of  hall  thickness  effect  on  the 
shielding  CHARACTERISTICS  Of  A  CONCRETE  BLOCKHOUSE  in 
a  uniformly  contaminaTeo  fallout  field,  tho  gamma 
EMITTERS,  COBalT  6U  AND  CESjUH  137,  HERt  USED  To 
SIMULATE  UNI  ORM  PLaNeS  OF  CONTaM l NAT I  ON ,  TME  OOS£ 
Rates  at  various  locations  hjThin  blockhouses  *ith 
hall  Thickness  of  r®  psf,  93.7  psf,  and  u’  psf  *vere 

MEASURED  HITH  I  On | Z AT J ON-CHAMeER  OOSjmETERS. 

reduction  factors  here  calculated  from  the  data 
taken  at  the  center  detector  positions  and  compared 
hjth  rlouction  factors  computed  from  t»e  theoretical 

CALCULATIONS  OF  NATIONAL  BUREAU  of  STANDARDS. 

experimental  and  theoretical  reduction  factors  3 
feet  ano  6  FE£ T  above  THE  CENTER  OF  THE  CONcR£tE 


blockhouse  agreed  hithin  *15*  for 

CONTAKINATEO  plane  of  COBALT  60, 

FOR  CESIUM  137.  COBALT  6U  AND  CESlUR 
ShOH  APPROXIMATELY  EXPONENTIAL 
rate  AS  A  FUNCTION  of  hall 


and  HITh  *20* 

137  RA0IaTI0N 

attenuation  of  Dose 
thickness  Ranging  from  - 


TO  139 

level) 


PSF 

J  9 


FOR 

ANO 


Ot’ECTOR 
6  FEET. 


HEIGHTS 

(AUTHOR) 


OF  0  (GROUND 
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STUDIES  (U) 
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although  the  EVALUATIONS  ARE  MADE  ON  THE  POLICIES 
APPLYING  SPECIFICALLY  TO  MONTGOMERY  COUNTY,  SOME 
GENERAL  CONCLUSIONS  HaY  BE  MADE  REGARDING  ThE 

application  or  the  policies  and  their  probaile 
effects  in  Any  AREA.  AN  OVERRIDING  INTERACTION* 
which  IS  EVIDENT  at  THIS  POINT,  is  that  GENERALLY  The 
acquisition  of  additional  suitable  shelter  space 
increases  The  ADVANTAGES  of  assignment  planning  and 
decreases  The  advantages  of  OVERCROWDING,  table  3 
hhesents  these  general  CONCLUSIONS  in  THE  FORM  OF  A 
binary  GOOD  OR  BAD*  ALSO  PRESENTED  WITH  THE 
CONCLUSIONS  are  SEVERAL  BRIEF  STATEMENTS  REGARDING 
THE  DECISIONS  AND  CONSIDERATIONS  AS  THEY  ARE  NOW 
UNDERSTOOD*  in  SOME  CASES*  GENERAL  KNOWLEDGE  IS 
NOT  SUFFICIENT  TC  SUPPORT  A  CONCLUSION!  THIS  IS  TO  »E 
EXPECTED  IN  INITIAL  STUDIES  OF  THIS  NATURE* 

HOWEVER,  IT  is  felt  THAT  THESE  conclusions  serve  A 
HEURISTIC  purpose  ano  mat  be  a  foundation  for  more 
UNIVERSAL  POLICY  EVALUATION*  CAUThOR)  (U) 
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SPECIFICATIONS  FOR  EQUIPMENT  FOR  A  RADIO  BACKUP  TO  A 
LANOLINE  FALLOUT  SMELTER  COMMUNICATIONS  SYSTEM  IS 
DESCRIBED.  CONSIDERATION  IS  GIVEN  THOSE  ASPECTS  OF 

shelter  program  which  contribute  requirements  r or 
electrical  performance  of  the  equipments, 

DISCUSSIONS  ARE  INCLUOED  CONCERNING  FREQUENCY 
AVAILABILITY  ANO  usage,  cost  analys*s,  state  of  the 
art,  and  RECOMMENDATIONS,  the  report  INCLUDES  full 
SPECIFICATIONS  FOR  THREE  TYPES  OF  RADIO  EQUIPMENT, 

A  RADIO  BACKUP  TO  A  LANDLJNE  COMMUNICATIONS  SYSTEM 
WAS  FOUND  tq  be  technically  feasible,  a 
SUBSTANTIAL  SAVINGS  JN  COSTS  RELATlvE  TO  THAT  OF 
PRESENTLY  AVAILABLE  COMMERCIAL  RADIO  EQUIPMENT  CAN  BE 
REALIZED*  (AUTHOR)  (I 
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DESCRIPTORS;  (•FIRES,  SHELTERS),  (.SHELTERS,  FIRES), 

hazards,  builoj nos ,  standards,  classification,  urban 
areas,  civil  defense  systems  <ui 

this  Classification  guide  was  prepared  for  the  use 

of  ARCHITECTS  and  ENGINEERS.  THE  GUIDE  6AS  Fl£Lo- 

tested  by  several  architects  and  a  consulting 
ENGINEER.  TnIaL  surveys  were  made  at  existing 
designated  shelters  in  buildings  of  varied 
construction,  occupancy,  ano  age,  in  relatively 
congested  areas,  the  Guide  was  found  TO  be  simple 

and  EASY  TO  USE.  CONSISTgNT  RESULTS  WERE  UBTaiNed* 

(U) 
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descriptors:  <*health  physics  instrumentation)* 

(•CIVIL  DEFENSE  systems.  SHELTERS).  (•INSTRUMENTATION, 
ENVIRONMENTAL  TEaTS),  ('ENVIRONMENTAL  tests, 

instrumentation),  air  pollution,  radiological 
contamination,  hazards*  safety  <U) 

an  instrument  evaluation  revealed  deficiencies  in 
every  device  of  EXISTING  equipment*  recommended 
revisions  To  EXISTING  EQUIPMENT  RELATE  TO;!  (1) 
INSTRUCTION  MATERIAL,  (2)  SHELF  LIFE,  (3) 

air  Sampling,  and  (*n  neb  instruments*  these 
INCLUDE:  (I)  effective  temperature  INDICATOR, 

(2)  FILAMENT  type  HYGROMETER,  (3)  GLASS  TUBE 
FOR  OXYGEN,  (H)  CARBON  DIOXIDE  DETECTOR,  AND 
(5)  EXPOSURE  DETECTORS.  (AUTHOR)  (U) 
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(•SHELTERS,  ATTITUDES),  (^ATTITUDES,  RADIoACTIv^ 
fallout),  public  opinion,  applied  Psychology, 

PERSONALITY  (U) 

A  DESCRIPTION  AND  TA8ULaR  SUMMaRY  aRE  SIV£N  Op  The 
FOUR  MAJOR  TYpES  OF  PERSONS  ON  TrE  BASiC  OF  ThEjR 

patterns  of  belief  about  fallout  shelters  and 
radiation*  (U) 
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REPT.  NO.  FR-6R-U-66 
CONTRACT:  OCO  0S62  277 

unclassified  REPORT 
supplementary  note: 

DESCRIPTORS:  (•CIVIL  defense  SYSTEMS.  EFFECTIVENESS!, 

shelters,  nuclear  explosion  damage,  nuclear  warfare 

CASUALTIES,  RADIATION  EFFECTS,  COSTS,  PROGRAMING 
(COMPUTERS).  COMPUTERS  (U) 

THIS  REPORT  describes  methodology  AND  ORIGINAL 
computer  programs  which  have  been  developed  to  assist 
IN  THE  accomplishment  of  the  STUDY  OBJECTIVE.  t*o 
computer  PROGRAMS  ARE  EMPHASIZED.  tme  dynamic 
analyzer  program  calculates  the  effectiveness  of 
specified  smelter  systems  in  protecting  the 
population  from  particular  attacks,  population 
mobility  an d  fallout  fields  which  depend  on  both  tine 
ANO  POSITION  are  CONSIDERED,  THE  WEIGHTED- 
STRaTegY,  MULTIPLE  shelter  type  MIX  AND 
LOCATION  optimizer  computes  the  optimal 
EFFECTIVENESS  VERSUS  COST  CURVE  OVER  THE  RANGE  FROM 
ZERO  COST  TO  THE  COST  OF  THE  MOST  EFFECTIVE  SYSTEM 
POSSIBLE  WITH  a  GIVEN  SHELTER  CATALOG.  THIS 

program  also  determines  the  mix  and  deployment  of 
shelters  at  DESIRED  COST/EFFECTIVENESS  levels, 

SOFT  TARGET  STUDY  ACT  * v  l  T Y  HAS  SHOWN  THAT  THERE 
IS  A  DIFFERENCE  IN  THE  INTENSITY  AND  RELATIVE 
INTENSITY  OF  THE  DIFFERENT  WEAPON  EFFECTS  FOR  CITIES 
NEAR  SOFT  AND  HARD  TARGETS*  HOWEVER,  ALL  WEAPON 
EFFECTS  NEED  TO  BE  CONSIDERED  F OR  BOTH  CASES*  THE 
SIGNIFICANCE  oF  THIS  FACT  IS  THAT  THE  PROCEDURES 
DEVELOPED  UNDER  ThE  SOFT  TARGET  STUDY  MAY  BE 
APPLIED  TO  THE  stuoy  of  CIVIL  oefense 
COUNTERMEASURES  FOR  CITIES  IN  ANY  TARGETING 
SITUATION*  (AUTHOR)  |U) 
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STUDIES  ON  OPTIMIZING  BLAST  SHELTF  .  PROGRAMS 
REVEALED  ThAT  a  ShELT£H  cOST-HaRdNES.‘  RELAtIOnShIP  lS 
REQUIRED  IN  OrOER  TO  DESIGN  PROGRAMS  AND  MEASURE 

their  performance.  The  Paper  presents  The  Results 

OF  A  LIMITED  EFFORT  TO  deVElOP  a  SIMPLE  COST  fONcTjON 
FOR  BLAST  SHELTERS.  (U) 
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UNCLASSIFIED  report 

supplementary  note: 

DESCRIPTORS:  (’SHELTERS.  DESIGN),  (•CIVIL  defense 

S3 STEMS ,  THEORY).  (’MILITARY  STRATEGY,  GAME  7MEORY), 
WARFARE,  POLITICAL  SCIENCE,  BLAST,  RADIOACTIVE 
fallout,  budgets,  tables  (U) 

A  SPECTRUM  OF  POSSIBLE  CO  PROGRAMS  is  presented 
ranging  from  a  minimum  (approximately  The  current 
survey  shelter  program)  based  on  a  *2Q0  million 
budget  TO  a  Ma*IMUM  SUSTAINED  NATIONAL  effort, 
limited  only  by  AVAILABLE  resources*  to  place  these 
alternatives  in  perspective,  some  aspects  of  future 
contexts  within  which  they  MIGHT  appear  desirable  are 
described,  seven  specific  postures  are  selected 
and  described  in  terms  of  the  fallout  and  blast 
protection  achieved  PRIOR  to  an  attack*  the  two 
main  CONCLUSIONS  ORAWN  ARE  (1)  THAT  IN  SOME 
POPULATION  ATTACKS  the  EMERGENCY  IMPROVEMENTS  IN  CO 
CAPABILITY  WITHIN  THE  LOW  BUDGET  PROGRAMS  HAVE  A 
POTENTIAL  FOR  PRESERVING  THE  NATION  AS  AN  ENTITY  AND/ 

OR  HOST  OF  ITS  URBAN  POPULATION!  A NO  (2)  THAT  THE 

larger  programs,  based  upon  blast  shelters  in  or  near 

THE  URBAN  AREAS,  WHEN  PNOPERlY  OESIGnEO  OFFER  A  MUCH 

GREATER  POTENTIAL  for  survival  of  malevolent  attacks 

THAN  HAS  BEEN  GENERALLY  REALlfEO  HERETOFORE* 

(AUTHOR)  (U) 
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the  Paper  eaplores  some  possibili ties  of  incRfaSinc 
5t*JTrSHfe;kTER  P‘RFORMANC£  (leSS  COST,  more  C  E  NG 

MAROnESS,  or  BOTH)  BY  usJNG  SHEltER  SPACE  BEY/muD 

su“ests  '*«  « -  ? 

REASONABLY  be  OVfcRCROiDEO  lbOS  (b  PEOPi  E  .  *  7 

!  “  F0 *  ««*■»«•  I«  K,f  h0BE 

TmeStuoY^???!*?*  POSSIBLE  FOR  SrORTER  PeRjOdS. 

TH.T  -  °N  BACAfiROUNO  InFQMhAT JUN  s2ow,Nc 

*i*»  r «S * f J iSi . *5S  «£J 

F  V  RCROWDING  Performance  is  included*  the  .aps-r 

Ji2?0f?»“ST?  Th‘i  '■htsiolosic*,.  st,®«  ,he‘t  £ 
humidity,  lack  of  water,  etc.)  r*ther  th.m 

Jsy5J;oi-ooical  stress  Is  ALWAYS  used£asTthe  LIMIT!  £ 
FACTOR  in  Tre  UTui2*TiOn  Of  ShelTeR  sp™-  i  J  Nt 

TH,T 

finishing  shclt£rs  With  wat£r  wells.  ov-hcro^d.*, 
progrIms/sJn^e5!?0^}^^!1^  lH  0EV£‘-0P1N&  sheltcr 

?:  j:,  ?  *;£:ci;,s*;r-5:si. 

OF  PNQCaRius^  *  2lttHER  C£«acy  VaLU£5»  OPTIMUM  PhaSINc 
USiNr°!S*Hi'  °*  *  COmSjnATjon  of  these.  SYSTErS 
ING  well  Water  aNO  OESIGNeo  for  OVERLOADING  I  Nr  UR 
SHALL  increases  over  normal  shelter  COSTS.  C 

(AUTHOR)  * 

(U) 
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HUDSON  INST  INC  HARM0N-QN-HU0S0n  N  Y 

The  DESIGN  AND  PERFORMANCE  OF  ♦QPTIMUMP  BLAST  SHELTER 
0ROGRAMS.  (U) 

DESCRIPTIVE  NOTE!  FINAL  REFT. 

JUN  6H  5 JP  BROWN (WILLIAM  M.  t 

REpT •  NO.  3A1-RR/2 

contract:  oco  osaj  122 
Task:  R113D 

UNCLASSIFIED  report 

supplementary  note: 

descriptors:  (^shelters,  COSTS),  CIVIL  DEFENSE 

systems,  mathematical  models,  performance 

(ENGINEERING)  ,  OPTIMIZATION,  HILARY  STRaTE«Y.  BLAST. 

NUCLEAR  EXPLOSIONS,  POPULATION.  URBAN  AREAS,  0ES1GN, 

EFFECTIVENESS  «  U | 

THE  c APER  DEVELOPS  A  MATHEMATICAL  MOOEl  FROm  WHICH 

the  cost  of  a  national  blast  smelter  program  foh  the 
2i3  urbanized  areas  of  the  u.s.  can  be  calculated, 
and  from  which  The  effecti VENESS  of  the  program  in 
PROVIDING  BLAST  PROTECTION  for  the  urban  citizens  can 
be  qu^kly  Found.  tme  paper,  by  uyiliZing  tm£  idea 
of  equalizing  the  value  of  all  urban  areas  as  Targets 

(FROM  THE  ENEMY  POINT  OF  VIEW),  (A)  DENIES  THE 

enemy  ant  preferred  targets,  from  the  point  of  view 

OF  POPULATION  MORTALITIES,  AND  (B)  PROVIDES  an 
IMPORTANT  KINO  of  equality  of  POPULATION 

vulnerability  among  the  urban  areas.  For  any  given 

budget  Tme  FUNDS  SPENT  FOR  PROTECTING  A  CITIZEN  IN  a 
MORE  CONGESTED  AREA  WOUlO  BE  SOMEWHAT  GACATCA  ThAN 
for  tmose  in  less  congested  ar£as  Whic*,  normally, 

•OULU  BE  A  LESS  LIKELY  TARGET.  FROM  *  NaTIOnaC 
POINT  OF  VIE*.  IT  IS  BELIEVED  THAT  Th£  DESIGN  MAS  T*£ 

ADVANTAGE  of  MINIMIZING  THE  NUMBER  OF  Bl*ST 
FaTauITIES  *H l CM  aN  ENEMY  CaN  ACHIEVE  •  AND  THERE** 

can  c on tk i but c  to  the  reduction  of  naTjonAl 

VULNERABILITY,  TO  A  LARGE  EXTENT  TM£  0CSI4N  jS 

independent  of  the  size  ano  nature  of  the  assumed  | 

attack,  although  this  is  less  true  of  t„e  later  P 

REFINEMENTS  hhICH  involve  Tm£  use  df  partial  1 

DISPERSAL  ano  CROWDING.  (AUTHOR)  (U)  ■' 
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SUPPLEMENTARY  note:  R£PT.  on  shelter  RESEARCH* 

COMPONENT  DEVELOPMENT.  LARGE  AUXILIARY  PQflfcR 
SYSTEMS* 

descriptors;  (•Shelters,  civil  defense  systems), 
{•AUXILIARY  power  PLANTS,  civil  defense  SYSTEMS*, 
design,  Install/ tion,  operation,  maintenance, 

STARTING,  COOljNG,  FUElS,  STORAGE.  ENGINE  PRlMEK5,  gas 
TURBjNES,  STEAh  PQWER  PlAnTS,  DjESEl  ENGINES,  (GnjTjON 
SYSTEMS,  NOISE,  VIBRATION.  EXHAUST  GaSES,  recovery, 
COSTS,  SAFETY,  POWER  EQUIPMENT  <U) 

the  results  Of  THIS  STUDY  show  THAT  THE  MINIMUM 
REQUIREMENTS  FOR  INSTALLATION,  operation,  and 
MAINTENANCE  OF  SHEl  ter  AUXILIARY  POWER  SYSTEMS  can 
GENERALLY  'be  MET  WITH  Q  CMM£  R  l  C  I  AuL  Y  ABATABLE 
EQUIPMENT  now  in  COMMON  INDUSTRIAL  USE.  to 
FACILITATE  THE  USE  or  THE  INFORMATION  IN  THIS  REPOftT, 
THE  PReSeNTaTjOn  OF  .,£SUlTS  IS  DIVIDED  INTO  TEN 
sections.  The  material  in  These  sections  is 
SUmmARUED  HErE  In  THE  SAME  SEqUEnCE,  nAM£LY: 

PRIME  MOVERS,  STARTING  SYSTEMS,  COOLING,  FU£L 

storage,  waste  heat  recovery,  pqwer  transmission 

SYSTEMS,  MOUNTINGS  and  DRIVES,  NOISE  and 
VIBRATION,  stand-by  MAINTENANCE,  and 

DEMONSTRATION  UNIT.  (AUTHOR)  (U) 
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COBALT,  EQUATIONS,  GEOMETRIC  forms,  standardization. 

Exp  rjmental  oata  (U) 

THE  INITIAL  CALIBRATION  EXPERIMENTS  PERFORMED  AT 
THE  RADIATION  TEST  FACILITY  OF  THE  PROTECTIVE 

structures  development  center  are  described  and 
their  results  analyzed*  the  dose  Rate  above  an 
OPEN  JElO  AND  The  ATTENUATION  afforded  SY  ThE  STEEl 
FRAME  OF  the  TEST  STRUCTURE  IS  CALCULATED  AND  FOUND 

TO  agree  well  with  experiment  when  modified 
C4LCULATI0NAL  PROCEDURES  AR£  USED,  The  CUMULATIVE 
ARGULAR  0ISTRI3UTI0N  OF  DIRECT  RADIATION  IS  FOUND  To 
BE  as  much  as  FOURTEEN  PERCENT  APOVfc  ~HaT  PREDATED 
BY  THEORY  OVER  THE  RANGE  INVESTIGATED.  SEVERAL 
M."0*r  tCAY;"  r\c  ■opsfnt-.*'  *,A  cC  A*  I  Cm„. 

TECHNIQUES  ARE  SUGGESTED.  {AUTHOR?  tU) 
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an  occupancy  cxehcISe  i a y  be  oefjned  as  a  Planned 

PORTION  qF  A  CIVIL  DEFENSE  TRAInInG  COURSE  In  which 
STUDENTS  a8E  BROUGHT  Together  FOR  an  EXTENDED  peri°d 

of  time  to  experience  some  of  the  cOmdiuons  of 
SHELTER  living.  The  PURPOSE  OF  The  DOCUMENT  IS  to 
PRESENT  GUIDELINES  FOR  QS7A|NJNG  R£StARCrt  DATA  FROm 

occupancy  training  exeRciSes,  it  is  intended  for 

an  AUDIENCE  Of  PERSONS  WHO  a«E  KNOWleDGEaSLE  asout 
SHELTER  MANAGEMENT  but  WHO  have  had  LITTLE  Or  No 
formal  training  in  behavioral  science  Research*  tu» 
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U'.VaL  RadiQLOGUAL  defense  LAB  San  FRANCISCO  calif 
The  U.:SIGN  and  PERFORMANCE  of  a  FaLlOOTtESTEC  MaNN&D 
5  H  £  L  i  £  R  STATtCN  AND  ITS  SUITABILITY  ;.S  A  SINGLE1* 

FAMILY  SheLT£R,  (U) 

APR  63  BMP  SARTOR, J.  h  ? LAS i V I  ERE , P.  0* 

5  L £ t  »  H  *  t  POND  ,  J  •  i-  9  i 
MONITOR:  USwRDL  ,  TR6H7 

unclassified  report 
supplementary  note: 

DESCRIPTORS J  (.SHELTERS,  RADIOACTIVE  FALLOUT), 

UdvlL  DEFENSE  SYSTEMS,  SHELTERS),  DESIGN,  COSTS, 
performance  (engineering) ,  nuclear  explosion  damage* 
environmental  tests,  specifications*  expwqSIon 
effects,  gamma  Rays,  attenuation,  underground 
structures,  steel  <U) 

identifiers:  plumbbob  OPERATION  <U) 

THE  DESIGN  OETULS.  COST  ANALYSIS  aND  PERFORMANCE 

characteristics  are  presented  for  small, 
PaRTIaLlYUNo^rGROUNo  fallout  SHELTERS  UTILIZED  a5 
manned  stations  during  a  nuclear  weapon  effects  test. 

FOUR  MEN  OCCUPIED  EACH  SHELTER  AND  OPENED 
RADIATION  MEASUREMENT  and  fallout  COLLECTION 
instruments,  two  types  of  shelters  were  designed 
TO  WITHSTAND  PREOICTEO  OVERPRESSURES”,  TYPE  I  FOR 
A  J-PsI  OVLkPrEssUrE  and  YTPE  II  FOr  A  S-Ps! 
OVERPRESSURE,  ThE  BASIC  STRUCTURE  CONSISTED  OF  AN 
a-FT  diameter,  IO-FT  LONG,  12-GaGE  CORRUGATED  STEEL, 
MULTI-PLATE  PIPE.  A  STEEL  ENT.UNCEWAY 
INCORPORATING  TWO  PighT-ANgLE  TURNS  PROVIDED  ACCESS 
TO  the  BASIC  structure*  depending  UPON  the  AMOUNT 

Or  SO  i  L  BACKFILL*  FALLOUt  «AMMA  RADIATION  PROTECTION 
FhCiURS  UP  TO  M70.000  WEne.  OBTAINED.  THE  OVERALL 
PERFORMANCE  OF  THE  SHELTERS  UNDER  THE  CONDITIONS 

EXPERIENCED  was  excellent,  it  is  suggested  that 
shelters  of  THIS  type  have  APPLICATION  not  ONLY  FOi 
USE  AS  MANNED  STATIONS  IN  NUCLEAR  WEAPON  TESTING  BUT 
CAN  BE  AOAFtED  AS  WELL  FOR  USE  IN  RESIDENTIAL  AREAS 
AS  SlNGLE-FAMlL-'  FALLOUT  SHELTERS.  (AUTHOR)  (U! 
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DEC  REPORT  a  iau  IGGH^HY  SEARCH  CONTROu  NO.  /bML2? 
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BUREAU  OF  SOCIAL  SCitNc£  rEsEarCH  I  Nc  WA5MJr»-T°N  D  £ 
HISTORICAL  INCIDENTS  of  eXTR:M£  0V£RcR0i0JN6»  {Ul 

DESCRIPTIVE  NOTE  •  FINAL  RiPT,, 

MAR  63  1 9-*<  P  SIDErMAN,  ALBERT  0.  * 

LDURU.MAR&OT  JBACCHUS.JOAN; 

REPT.  NO,  BSSR-35N-b 

contract ;  ocd  o562  122 

UNCLASSIFIED  REPORT 
SUPPLEMENTARY  NOTE  I 

DESCRIPTORS;  (  •(.  I  V  I  L  DEFENSE  SYSTEMS,  HOUSING)  , 
{•SHELTERS,  CIVIL  DEFENSE  SYSTEMS),  {•HOUSING, 

HI5T0RYJ,  {•sRcUP  DY,"A“:C5:  MOUSING;  PRI£OE£»*s 
CASUALTIES.  REFUGEES.  HOSPITALS,  MENTAL  DISORDERS, 
jaPan.  united  states  fw.  ulaTion,  isr^sl.  military 
PERSONNEL,  TRANSPORTATION  (U) 

IDENTIFIERS;  CrOW0ING  (PEOPLE!,  C I ^ I L  *aR,  SLa^Y § 
EMIGRATION  (U) 

The  PRIMARY  URUNTATION  OF  The  R£V!e*  *aS  To  GAIN 
knowledge  of  POSSIBLE  hazards  To  LIFE  And  health 
UNDER  CONDITIONS  OF  OVERLOAD  I NG  THaT  MIGHT  0CCUR  jN 

civil  defense  shelters,  various  types  of 
NiSTONjCAw  INCIDENTS  HaVE  PRODUCED  DEGREES  0? 
CR0*DING-»AL0NG  WITH  ASSOCIATED  NOaIOUS  and 
DePRI  VATIONAL  C!RCUmSTANC£S--F AR  MORE  SEV£Re  AND  OF 

longer  duration  than  h*s  been  or  can  be  subject  to 
experimental  test,  conditions  beyond  those 

ORDINARILY  ACCEPTED  AS  he  LIMITS  OF  HUM^N  TOLERANCE 
HAVE  B£r N  WJI,, STOOD  ON  MaNY  OCCASIONS  By  LARGE 
PROPORTIONS  OF  TmE  VjCTinS  OF  CERTAIN  CATASTROPHIC 
OCCURRENCES,  jN  a  NUMBER  OF  OTHER  C  IRcUMSTaNCE*, 

including  some  involving  only  hoderaTelv  intense 

CROWDING,  VERY  HIGH  DEATH  AnD  IMPAIRMENT  RATES  HAVE 

been  present,  physical  crowding,  pek  se,  is  not 

»£i«ROEO  AS  a  rnOjiruv.  UNMA*t  CUNCEPT  FU*  E*amINING 

the  differences  between  high  and  low  casualty  events, 

FOK  MOST  OF  THE  RANgE  OF  DEnSjTjeS,  PkTSiCAl 

crowding  has  significance  °nly  in  interdependent 
relationship  with  many  other  variable  features  of  the 
entire  situation,  including  environmental, 
structural,  temporal,  psychological,  and  social 
features,  the  acts  up  oppressive  captors  and 
EPIDEMIC  DISEASE  WERE  The  most  Frequent  direct  causes 

OF  HIGH  FaTaLjTY  JN  THE  INCIDENTS  REVIEWED.  {U) 
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ci_0"ICA  UNlV  OA“-COVILL£  £N6 1  NtfcR  I NG  AND  INDUSTRIAL 
EXPERIMENT  STATION 

SECOND  SIMULATED  OCCUPANCY  TEST,  SUMMERLIN 
SHELTER.  <U) 

DESCRIPTIVE  NOTE!  REPT.  FOR  9-20  APR  63, 

APR  63  2 1 2P  GONZALEZ » JUAN  0.  ,JR»I 

FLANIGAN, F,  M  *  S F A  I R C H  i  .. 0  ,  f  .  M,  I 
CONTRACT;  OCD  0S62  Ii6 

task:  1 2 1 2 a 

UNCLASSIFIED  kEPORT 
supplementary  note: 

DESCRIPTORS:  C*SHElTERS.  SURVIVAL),  l *C I v i l  DEFENSE 

SYSTEMS#  SHELTER  Fi)  ,  ^ENVIRONMENTAL  TESTS  •  SHELTERS). 
controlled  ATMOSPHERES  TEMPERATURE#  HUMIDITY# 

COnTROl#  vent  jl*  <  I  ON*  ,,T  PRODUCTION  tBjOLOGY)# 

Thermal  properties,  metabolism,  simulation, 
evaporation#  heat  engines,  thermocouples,  Tanks 
(CONTAINERS),  A  2  R  CONDITIONING  EGUJPKEnT,  EXPERIMENTAL 

data,  underground  structures,  protective  COVERINGS  ( U ) 

IDENTIFIERS:  FALLOUT  SHELTERS.  -CLEAN  Rooms  nil 

A  5 1  MU’  ATeD  OCCUPANCY  TeST  WAS  CONDUCTED  ON  AN 
E i G H T E t N  OCCUPANT,  TOTALLY  BURjED,  TANK-TYPE  SHELTER 

ldcaTeo  at  Gainesville,  Florida,  ventilation 

a i r  to  the  Shelter  was  supplied  by  test  equipment 

which  permitted  control  of  its  temperature  and 

HUMIDITY  TO  maTcN  typical  'design  days*  TO  be 

EXPEL  i  e.  L  aT  THIS  LOCATION  DURJNC  THE  MOnTHS  OF 

APRIL  AND  AUGUST •  THF  TEST  *AS  <  DNDUCTED 

OUR ;  N  5  The  month  of  APRIL  IN  ORUR  TO  AFFORD  A 

COMPARISON  With  a  previous  test  .  cncucTed  during 

DULY.  WHEN  GROUND  TEMPERATURES  HLD  BEEN  H 1 GHFR *  ( U  ) 
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DOC  RtPQRT  aiBuI06«APHY  SEARCH  CCnTROc  NO  *  /8nL^7 
AD-610  3 i 9 

FACTORY  MUTUAL  RESEARCH  CORP  NORWOOD  M*SS 
fine  Safety  upgrading  for  Fa:.l  ut  shelters  in 
buildings.  su) 

DESCRIPTIVE  NOYES  FInAL  REPT,, 

NOV  6R  1 7  P  SHITh»JmMES  3*  ? 

COUSINS , EDWARD  *»  ;mjLlER,MYRON  o*  > 

nerhan, r.  muRray  ; 

REPT.  NO,  FMRC-JS9Q3 
CONTRACT!  N 228  62*79  65613 

task;  ii3a 

UNCLASSIFIED  REPORT 
SUPPLEMENTARY  note; 

descriptors:  (*5H£LTERS.  FIrE  jAFEtY),  UFIrE  SAFETY. 

BUILDINGS),  CIVIL  DEFENSE  SYSTEMS,  RADIOACTIVE 
FALLOUT,  FIRES;  oA^arOS,  FIrE  ALARM  SYSTEMS,  FIRE 
extinguishers,  Thermal  insulation,  personnel, 

ANALYSIS,  CONSTRUCTION  ( u i 

IDENTIFIERS;  FALLOUT  SHELTERS  (U) 

R:rC."T  SUGGESTS  riETr.CDS,  MainLY  UNTRIED,  pOR 
UPGRADING  On  an  emergency  BASIS  the  fire  SAFETY  Of 
existing  fallout  shelter  buildings#  the  methods 
SUGGESTED  ARb  NQT  SUBSTITUTES  Fqr  NORMAl  PEaC£TImE 
PROTECTION  WHICH  may  RE |  (1)  HARO  TO  IMPLEMENT. 

(2)  TOO  COSTuY.  OR  (3)  InCOmPATiBlE  WJTM 

flexibility  Or  building  operations,  the  report  is 

BASED  ON  THE  FOLLOWING  CONCEPTS!  (1)  Flht 
EXPOSURES  TO  a  SHELTER  BUILDING  From  WITHOUT  MUST  be 
DENIED  ENTRY  TO  THE  SHELTER  BUILDING,  (2)  FIRgS 
In  a  shelter  BUILDING  must  he  PROMPTLY  DETECTED  And 
SUPPRESSES  gP  ^ST.-tts'JisPgn  f  nq  (3j  0CCuPaNTS 
MUST  6E  PROVIDED  WITH  *N  ENVIRONMENT  WnlCH  *UlL 

sustain  life.  Must  of  the  remedies  suggested  are 
passive  such  as  physical  barriers  to  prevent  fire 

ENTRY  TO  The  SHELTER  BUILOING.  SPECIFICALLY, 

THERMAL  BARRIERS  FOR  W!NOOW  OPENINGS,  AUTOMATjC  StO«E 
DETECTORS  with  manual  RESPC  SE  by  FIRE  FIGHTING 
shelter  personnel,  ano  environmental  Seals  for 
SHELTER  areas  ARE  RECOMMENDED  as  FEASIBLE  UpSrADjnG 
REMEDIES,  {AUTHOR)  (U) 
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AO  all  231 

health  and  safety  u;.b  atomic  energy  commission  new 

''QRK 

protection  against  fallout  raoution  in  a  simple 
STRUCTURE,  <U» 

APR  62  ESP  6TESLIN.A*  J,  JLOYSEN.P#  t 

WEINSTEIN,  M ,  St 
PHOUI  22  1 

MONITOR:  #T  ,  lH6i. 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  note:  REPTt  ON  OPERATION  PlUMBBOB# 

NEVADA  TEST  Sift,  MAY-OCT  57# 

DESCRIPTORS:  (•RADIOACTIVE  FALLOUT.  SHIELDING). 

(•SHIELDING,  ftAO  I  U*lT  I  VE  FALLOUT).  («CIVIL  DEFENSE 

ssstems.  radioactive  fallout),  shelters,  protective 
coverings,  structures,  gamma  rays,  dose  rates, 
radiation  measurement  systfms,  health  physks  c'U) 

IOENTiFjERS:  plumbbos  operation  <U> 

A  REINFORCED  BUTLER  8UILDIN6  WAS  EXPOSED  TO 
FALLOUT  FROM  SHOTS  DU8L0  AND  SHASTA,  AND  ThE 
RESULTING  DOSE  R A  T£  J  *ND  FALLOUT  DEPOSITION  JNSJDE 
AND  UUTSIOE  THE  STRUCTURE  WERE  MEASURED  WIT,.  VARIOUS 

instruments  and  techniques,  protection  factors  AnO 

ROOF  AND  GROUfO  CONTRIBUTIONS  TO  THE  TCTaL  OOSE  RATES 
AT  POINTS  W  j  TH I  n  THE  STRUCTURE  WERE  DETERMINED  FROM 
THE  MEASUREMENTS,  CvMPARSSONS  WERE  MADE  «JTh  THE 

results  of  theoretical  and  other  experimental 

STUDIES.  INFORMATION  08  T  A l N£0  FrOm  TH I  5  EXPERIMENT 

SHOULD  BE  OF  VALUE  as  basic  experimental  data  for 
fallout  pf  c t  1 0 n*  i*. , hough  it  is  recommEnDCD 

TnA.  AUUIU.NAL  S  UBS  T  A  N  T  l\  T  J  VE  DATA  be  OBTAINED  UNDER 
MORE  CONTROLLED  CONDITIONS.  UUThO*)  IU) 
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A  0  *  fa  5  «  7  *  ** 

OUni„A»  And  aSSO'jAT'-S  jNC  OaRjEn  conn 
REQUIREMENTS  }■  0  K  LOCAL  PLANN  I  NQ  TO  C  0  V  £  R  HA^A'-OS  Gf 
FALLOUT.  VOlUmE  i.  ‘U* 

pesCripyive  notes  finac  rept.,  v0l.  1, 

JAN  6  fa  A  3  * 4 

REPT.  NO.  ORD-faH-i;U  VQl-  1 
CONTRACT.  OCO  05*3  Ui 
task:  qs'ia 

UNCUASSjFjEO  report 

supplementary  note: 

descriptors:  J*CIvIl  DEFENSE  systems.  EFFECTIVENESS) » 

(•Shelters,  management  Planning),  population, 

DlSTRlBOT  (ON ,  TftAfrflC,  PASSEn^ER  VEHICLES,  FIRES,  firE 
safety,  hazards,  radioactive  fallout,  linear 
PROGRAMMING,  CONNECTICUT  <U) 

THE  STi'oY  CONCENTRATED  UPON  DEVELOPING  EFF’cT;V£ 

plans  for  assigning  shelters  to  population,  and  for 
BRINGIn'  the  POPULATION  to  the  SHELTER.  TWO 
MED(Um-SIZEo  TOWNS  IN  CONNECTICUT ,  STAMFORD  AND 

waterburt,  were  stud ieo  ;n  detail.  fur  each 

TOWN,  A  STUDY  w AS  made  ON  T h£  EFFECTIVENESS  OF  A 
NUMBER  OK  Plans  OF  VARYING  OETaIc  and  CDmPLlXjTy  in 
getting  peopl?  to  shelter*  in  aul  Puans  it  was 
ASSUMED  that  ENOUGH  TRAFFIC  CONTROL  would  be  set  J? 

TO  AVOID  BLOCKAGES  OF  TRAFFIC  NEaR  SHEIT&RS,  aNJ  THAt 
THE  POPULATION  WOULD  KNOW  To  WHAT  SHELTER  AREAS  THE  t 
HAO  SEEN  ASSIGNED,  aND  HOW  ThEY  A£Rl  SUPPOSED  T 0  GET 

there,  two  types  of  shelter  assignment  W£KE  MaD.': 

The  first  *aS  by  census  TRACT,  The  SECOND  3 Y 
I  NO  {  V  I  Do  AL  cOCATjCN.  JN  THE  FjRST,  PEOPct-  rRDM 
SMElTER-POOR  CENSUS  TRACTS  WERE  OJRECTeO  to  ShEwTeR- 

RiCn  Census  ’racts,  according  to  a  lp-ea^  programming 

METHOD  a  I H£d  aT  MINIMISING  DISTANCE  TRAVELED.  IN 
The  SECOND,  A  SIMILAR  HtTHOQ  WaS  USED  TO  A Ss 1 5N 
PEOPLE  TO  ACTUAL  BUjlDinGS.  studies  were  made  of 
VARIOUS  SPEEDS  OF  MOVEMENT  TO  ShecTeR  aNd  ’*£1* 

EFFECTS  UPON  RATE  AT  WhICH  Th£  PoPUcAtIOn  *A5 

sheltered,  planning  problems  associated  <mth 
primary  *no  Secondary  fires  were  given  cursiR: 
examination.  f ui 


62 


UNCLASSIFIED 


/B»l27 


v  r  I  L:- 

■  j  0  C  fit  r  ./,  a  T  «  I  3  c  *  G  G  k  i  ^  *  f  i>i  C  0  N  T  J  o  w  sq  *  /  #  rt  „  i  7 

A  0 - 6  i  i  /6b 

Dunlap  anO  assoc j/tes  jnc  uariSn  conn 

REQUIREMENTS  fOR  lOwAl  PLANNING  TO  r»v-i.R  *  « -' t  *  L  S  3? 

R  A  u  L  l  T  »  V  0  L  U  m  £  II.  A  p  P  E  N  D  I  C  £  S  • 

DESCRIPTIVE  NOTE!  EInAL  KEPT.,  vqls  2. 

-.an  65  1 1  i P 

R  £  P  T  •  NO.  DRO-iR-llO  VOL.  2 
CONTRACT!  OCD  OS&D  Ul 

task:  **$3u 

•jNCL*5$?F  ItD  REPORT 

SUPPLEMENTARY  note;  SEE  ALSO  AD~iJl  7!>Hi 

DESCRIPTORS:  (-CIVIL  DEFENSE  SYSTEMS,  EFFLCTiY.  ,:s.i 

(-smelters,  management  planning),  <»tsaff?‘, 
MATHEMATICAL  MODELS).  POPULATION,  P  A  S  t  R  VEHICLES, 
MATHEMATICAL  ANALYSIS,  RAw*:OaCTIV£  FALLOUT  ,  ha£a«DS, 
OISTM  I  8  L»  T  ION,  TIME.  EQUATIONS,  CONNECTICUT 

Requirements  ?oR  local  planning  to  cover  hazards  of 
f  u -Out :  APPENDICES. 


6n 


(U) 


UNCLASS  IF  ItD 


/**Ul 


unclassified 


DDC  «&PORT  SIsLIOGRaPhY  SEa«CH  CONTROL  n0*  SqHI.27 
AO-612  25  R 

A«£kICaN  INSTITUTES  FOr  rEsE*RCM  PITTSBURGH  Pa  INST  FQr 
PERFORMANCE  TECHNOLOGY 

.ASORATORY  INVESTIGATIONS  Of  ShelTeR  MANAGEMENT 
FACTORS,  (Ui 

Jan  65  2R6P  HALE  P.  5 

ROSENFELO, MICHAEL  {  BERKO*  I  TZ  ,  MQ«R  I  S  !..* 

REPT.  NO.  AIR-D-93A-1/6S-TR 
TASK!  l S I  9  A 

UNCLASSIFIED  RfcPOR T 
SUPPLEMENTARY  NOTE; 

DESCRIPTORS:  (*SH£lT£RS,  MANAGEMENT  ENSiN£-RlN5)  . 

t  vc  I  V  I L  DEFENSE  PERSONNEL,  LEADERSHIP).  CIVIL  DEFENSE 
SYSTEMS,  NUCl&AR  WARFARE,  SIMULATION,  SOCIAL 
PSYCHOLOGY,  G*OUP  DYNAMICS,  ATTITUDES,  BEHAVIOR, 

CONFINED  ENVIRONMENTS,  STRESS  (PSYcKQlOGY )  ,  STRESS 
(PHiiiOLOfiYi ,  DECISION  MaKING,  POPULATION  (U* 

IDENTIFIERS:  FALLOUT  Shelters,  problem  SOLVES  tu, 

A  RESEARCH  PROGRAM  ;S  REPORTED  in  WhiCh  several 
SHELTER  EAERClSfcS  «£R£  CONDUCED  TO  INVESTIGATE 

shelter  management  factors,  the  results  or  this 
program  indicated  that:  <n  the  most  effjCjEnt 
OPERATION  of  THE  SHELTER  OccUREO  WHEN  the  manager  waS 
PRESENT  FROM  THE  BEGINNING  OF  TH£  EXERCISE*  (2) 

the  effectiveness  oF  operation  In  the  ABsE„CE  of  tME 
trained  manager  depended  upon  the  attitude  toward  the 
exercise  of  the  emergent  shelter  leader,  and  upon  The 
way  in  which  he  emplqyeq  the  in-shelTeR  guidance 

MATERIALS.  (3)  A  MANAGEMENT  STYLE  IN  WHICH 
APPROXIMATELY  EGUaL  ATTENTION  is  GIVEN  To  BOTH 
TECHNICAL  and  NON-TECHNICAL  problem  AREAS  was  MUCH 
mure  effective  Than  styles  in  which  more  attention  is 

GIVEN  TO  ONE  0 F  TH£S£  a*EAS  AT  The  eAPeNSe  OF  The 

other,  ih)  complete  darkness  in  a  shelter  was 
F0UND  to  BE  ToUEhADLE  Tor  2“  Hours  by  A  GROUP  OF 
VOLUNTEERS  FROM  the  RESEARCH  STAFF  of  A»I»R,  this 

Finding  should  be  viewed,  not  as  a  base  line,  but 

RATHER  AS  CEI^InG.  THAT  IS,  IT  Is  VERY  UnlI*£LT 

that  a  complete  ifhelTeR  naive  group,  would  behave 
nearly  as  calmly  and  assuredly  as  tm i s  group. 

(AUTHOR)  (U) 
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MICHIGAN  STATE  UNIV  EAST  LANSING  COLL  OF  COMMUNICATION 
ARTS 

ARGUMENTATIVE  THEMES  |N  C I V | L  DEFENSE!  (1)  A  CQNT|NT 
ANALYSIS  OF  THE  NEW  YORK  TIMES,  I U » 

DESCRIPTIVE  NOTE!  COMMUNICATION  RESEARCH  REFT. 

UUN  6R  7SP  BETTJNGHAUS.ERWIN  P.  I 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  («CIVIL  defense  systems,  public 

OPINION!.  (^NEWSPAPERS.  CIVIL  DEFENSE  SYSTEMS). 

NUCLEAR  WARFARE.  SHELTERS.  COSTS,  HISTORY,  POLITICAL 
SCIENCE,  UNITED  STATES  GOVERNMENT,  ATT i TUOES , 

SURVIVAL,  DISARMAMENT  (U) 

identifiers:  FALLOUT  SHELTERS,  new  YORK  TIMES  (U) 

the  report  pro. ides  the  communication  reseaRche*  or 

THE  PUBLIC  AFFAIRS  SPECIALIST  WITH  A  CATEGORY  SCHEME 

FOR  DESCRIBING  The  materials  TO  be  FOUND  in  the  civil 
defense  FIELD,  it  also  PROVIDES  AN  APPENDIX  WHICH 
ATTEMPTS  TO  RECONCILE  Two  D|VER6EnT  reports  on  c  i  v  il 
defense  MATERIALS,  one  REPORT,  ENTITLED 
argumentative  Themes  in  civil  defense,  is 

COMPARED  WITH  C I V I L  DEFENSE  AND  SOCjETY  BY 

jeRi  nehnevajsa  and  his  colleagues  at  the 

UNIVERSITY  OF  PITTSBURGH,  ThE  COMPARISON 

Indicates  that  the  two  reports  are  not  incompatible, 
although  the  category  schemes  used  in  the  two  seem 

QUITE  DIFFERENT,  THE  REPORT  SUGGESTS  THaT  THERE  A*E 
SIXTEEN  GENERAL  AREAS  INTO  WHICH  CIVIL  DEFENSE 

materials  can  be  plaCeO.  the  categories  are  only 
relatively  independent,  but  certainly  Serve  to 

DISTINGUISH  VARIOUS  POSITIONS  IN  THE  CIVIL  DEFENSE 

dialogue.  The  report  also  offers  the  following 

TENTATIVE  CONCLUSIONS  REGARDING  THE  FRE«UENcY  OF 
MATERIALS  APPEARING  IN  THE  NEW  YORK  TIMES  FO* 

THE  PERIOD  CITED!  (I)  THE  GRE ATE5?  PERCENTAGE 
(3*. Mi)  OF  ALL  ARGUMENTS  IDENTIFIED  REFERRED  TO 
FALLOUT  ShElTERSI  ANO  (2;  TME  LARGEST  PERCENTAGE 
OF  All  STORIES  (MB, 211  WERE  FoUnO  T0  t) E  F£VyR*$L E 
TO  OCO  POLICIES,  ANfc  WHEN  THE  NEUTRAL  ARTICLES  A#E 
removed  from  consideration,  the  PERCENTAGE  «jSE5  TO 
69,«6.  (U> 
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faULGUR  WAFER  aNO  ADJUNCTS  FOR  FaL'-OUT  SHEi-TeR 

rations.  IU) 

DESCRIPTIVE  ‘OTeJ  ANNUAL  REPT,  FOR  JUL  63-JUN  A*, 
jan  65  sap  shepherd, allan  o.  ; 

BEAVERS, DARREw.  V.  5FERREL  .ROBERT  E»5 
hORVAT, ROBERT  J.  ) NG  *  HA WK  I  NS  J 
CONTRACT:  OCO  QS62  5S 

PROJ:  l SCO 

Task:  mu 

unclassified  report 

SUPPLEMENTARY  NoTtJ 

DESCRIPTORS!  (•RADIOACTIVE  fallout,  shelters), 
(•shelters,  radioactive  falloutj,  {•food,  shelters), 
wheat,  STORAGE,  life  EapECTAnCY,  STABILITY,  TASTE, 

oxidation,  decomposition,  chemical  analysis,  tests, 

CONDIMENTS,  CIVIL  DEFENSE  SYSTEM  (U) 

IDENTIFIERS!  bulgur  WAFERS  (U) 

LONG-TERM  (FIVE-YEAR)  STUDIES  OF  THE  STORAGE 
LIFE  OF  BULGUR  WAFERS  AND  ADJUNCTS  (FOOD  TO  SERVE 
WITH  The  WAFERS  TO  VaRY  FALL  OUT  SHELTER  MENUS)  A«E 
IN  PROGRESS.  TASTE  PANEL  RESULTS  AFTER  U  MONTHS 

of  storage  indicate  that  The  Shelf-life  of  bulgur 
wafers  may  be  increased  5 y  nitrogen. gas  packing  and 
by  use  OF  MauT  SIRUP  RaThER  than  corn  SIRUP  IN  the 
FORMULATION.  CHEMICAL-PHYSICAL  ANALYSES  are  BEING 
MADE  ON  DUPLICATE  SAMPLES  OF  WAFERS  IN  A  SEa«CH  FOR  A 

test  that  correlates  wi^h  organoleptic  evaluation, 

TRENDS  are  NOT  Yet  well  ENOUGH  DEVELOPED  TO  PERMIT 
meaningful  correlation.  IDENTIFY  of  COMPONENTS  of 
The  VAPORS  from  KANCiDjFY4Ng  BULgUR  and  from  A  MODEL 
COMPOUND,  HEThYL  LINOLEATE  {LINQlEIC  ACID  COMPRISES 
MORE  Than  half  of  The  fatty  ACIDS  in  wheat),  jS 
BEInG  SOUGHT  by  means  OP  A  new  TECHNIQUE  WHICH 
combines  gas-liquid  chromaTogRaPht  and  RaPID-SCaN 
mass  spectrometry,  wheat  products  prepared  by  hot¬ 
air  puff-drying  and  by  gun  puffing  have  been 

EVALUATED  as  WAFtR  INGREDIENTS  POTENTIALLY  CHEAPER 
THAN  REGULAR  PUFFED  BUlGUR,  MATERIAL  OBTAINED  by 
HOT-AIR  PUFF-dPTING  Shows  Some  PROMISE  as  A  SUITABLE 
alternate  wheat  ingredient  for  wafers,  several  new 
“ADJUNCTS  HAVE  BEEN  PROPOSED,  INCLUDING  A  PECTlN  JELLY 
>  PREPARED  WITH  cold  WATER  TO  REPLACE  The  ORIGINALLY 
DEVELOPED  JELlU*  REQUIRING  HOT  WATER  FOR 
PREPARATION.  (AUTHOR)  $U) 
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rano  corp  Santa  monica  calif 

the  Chinese  nuclear  explosion,  n-nation  nuclear 

development  and  c i y s l  defense, 
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UNCLASSIFIED  report 
supplementary  notes 

DESCRIPTORS:  (•NUCLEAR  EXPLOSIONS.  CHINA),  t.*CMINA* 

NUCLEAR  EXPLOSIONS),  UUNITED  STATES,  CIVIL  DEFENSE 
SYSTEMS),  (•CIVIL  DEFENSE  SYSTEMS,  UNITED  STATES), 
radioactive  fallout,  nuclear  diarfare,  history, 

SHELTERS,  INDIA,  BRAZIL,  CUBA  (U) 

IDENTIFIERS:  FALLOUT  shelters  <U) 

THE  OCTOBER  194N  EXPLOSION  OF  AN  ATOMIC  DEVjCE  BY 
CHINA  IS  REVIEWED,  WITH  THOUGHT  AS  TO  POSSIBLE 
SIMILAR  ACTIVITIES  bT  OTHER  COUNTRIES  SUCH  AS  INDIA 

and  Brazil*  the  united  states  government  is 
Taken  TO  TASK  -OR  HAVING  IMPLEMENTED  NO  FALLOUT 
SMELTER  PROGRAM.  IU) 
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DEVELOPMENTS  IN  PROTECTIVE  SHELTER  SYSTEMS.  (U) 
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APR  65  i 2NP  RUSH , P •  J,  } 
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UNCLASSIFIED  REPORT 

descriptors;  (‘Shelters*  design},  (‘civil  defense 
SYSTEMS,  SHELTERS!,  3lAST,  NUCLEAR  EXPLOSIONS,  DRAG, 
SHOCK  (MECHANICS),  CRaT£RJNG,  THERMAL  RADIATION, 
BIOLOGICAL  WARFARE  AGENTS,  CHEMICAL  WARFARE  AGENTS, 
UNDERGROUND  STRUCTURES,  SPECIFICATIONS,  SOILS, 
CONSTRUCTION,  OPERATION,  MATERIALS,  ELEcTROMaGnETIc 

pulses,  costs*  air,  temperature  control,  humidity, 
water  supplies,  food,  medical  supplies,  SaniTar* 

ENGINEERING.  ILLUMINATION,  POWER  supplies, 

COMMUNICATION  SYSTEMS  <U) 

topics  include;  bibliography  of  nuclear  weapons 

EFFECTS,  THE  PROTECTIVE  STRUCTURE,  CONFINING  SOILS, 
ENTRANCEWAYs  aNO  exits,  bust  EXCLUSION  METhOqS, 

SHOCK  ISOLATION,  NUCLEAR  and  THERMAL  rad  i  AT  j  On 

resistance,  electromagnetic  pulse  Resistance. 

RESISTANCE  to  CHEMICAL  AnO  BACTERjOlOGiCAL  ATjACk. 
SHELTER  COSTS,  space  and  FURNISHING  REQUIREMENTS,  aiR 
SUPPLY,  TEMPERATURE  AMD  HUMIDITY  cONjRwL,  WAtEr  and 

food  supplies,  medical  supplies,  saniTaRy  facilities, 
illumination,  electric  power  supply,  communications, Iuj 
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unclassified  REPORT 

SUPPLEMENTARY  NOTES  SEE  ALSO  '  -BIS  00<i. 

descriptors:  (•radioactive  FALLOUT.  SHELTERS)* 

(•SHELTERS,  SCIENTIFIC  RESEARCH),  (•MANAGEMENT 
ENGINEERING.  SHELTERS),  CIVIL  DEFENSE  SYSTEMS, 

personnel  management,  personnel,  performance  (human* , 

CONFINED  ENVIRONMENTS,  STRESS  (PSYCHOLOGY),  STRESS 
(PHYSIOLOGY),  PERSONALITY,  LEADERSHIP,  SANITARY 
ENGINEERING,  PHENOLS,  SLEEP*  TEMPERATURE,  FOOD*  WATER, 

Physical  fitness,  ventilation,  logistics, 

ENVIRONMENTAL  TESTS  (0) 

FROM  8-21  FEBRUARY,  I96M,  A  13-DAY  SIMULATED 

fallout  shelter  occupancy  test  was  conducted  by  the 

UNIVERSITY  OF  GEORGIA  PSYCHOLOGICAL 
LABORATORIES,  THJS  TEST  WAS  THE  FjFTH  in  A 
SERIES  OF  SUCH  STUDIES*  ITS  PRIMARY  PURPOSE  WAS 
THE  EVALUATION  OF  SHELTER  SURVIVAL  WjTHOUT  A  TRAINED 

shelter  manager,  other  purposes  included  relative 
FOOD  PREFERENCE  tests*  commode  CHEMICAL  TESTS*  AND 
COGNITIVE  VIGILANCE  tests,  thirty  SHELTeREES,  16 
males,  15  FEMALES,  AGED  7-?Q»  PARTICIPATED*  STRESS 

gonditions  included  restricted  food  and  water 

RATIONS,  MINIMAL  GIVING  SPACE  <«  SQ.  FT ./PERSON ) , 

A  chemical  commode,  reduced  ventilation,  and  sleeping 
ACCOMMODATIONS  of  corrugated  fiberboard  placed  over  a 
CONCRETE  FLOOR*  THE  SHELTER  MANAGER  »AS  APPOINTED* 
ALTHOUGH  he  received  NO  PRIOR  TRAINING  IN  MANAGEMENT 
METHODS  or  familiarization  with  shelter  material*  a 
SHELTER  Manager  HANDBOOK,  with  ADDITIONAL 
INSTRUCTIONAL  material,  was  stocked  with  the  ocd 
shelter  supplies,  the  handbook  provided 
information  on  use  of  stocked  items,  as  well  as  a 
suggested  daily  activity  and  training  program*  c u » 
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DESCRIPTORS;  (*RAOIOaCTI V£  FALLOUT,  SHELTERS), 
(•SHELTERS.  SCIENTIFIC  RESEARCH),  (*MANaGEMENT 
ENGINEERING,  SHEARS),  CIVIL  DEFENSE  SYSTEMS, 

PERSONNEL  MANAGEMENT,  PERSONNEL,  PERFORMANCE  1  HUM AN )  , 
CONFINED  '.NVIRONMENTS,  STRESS  (PSYCHOLOGY),  sTREss 
(PHYSIOLOGY),  PERSONALITY,  LEADERSHIP.  SANlTARV 
En6InEErInG,  PHENOLS,  SLEEP,  TEMPERATURE,  FOOD,  WATER, 
PHYSICAL  FITNESS,  VENTILATION,  LOGISTICS, 

ENViRONMENTAu  TESTS  (U) 

shelter  occupancy  studies. 
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supplementary  note: 

DESCRIPTORS!  (^SHELTERS.  FIrE  SAFETY).  C*FIrE  safety, 
smelters).  («radioactive  fallout,  shelters),  fire 

EXTINGUISHERS,  FIRES,  VULNERABILITY,  NUCLEAR  EXpLoSloN 
DAMAGE,  STRUCTURAL  PROPERTIES.  CIVIL  DEFENSE  SYSTEMS, 

hazards  <u» 

identifiers:  fire-resistant  materials  (u> 

THE  VULNERABILITY  OF  FALLOUT  SHELTERS  TO  FIRES  FROM 

accidental  sources  as  well  as  from  direct  nuclear 

WEAPON  EFFECTS  ARE  EVALUATED*  THIS  WAS 
ACCOMPLISmEO  BY  SURVEY  AND  ANALYSIS  OF  102  STOCKED 
SHELTER  B  .LDINGS  IN  ELEVEN  CITIES  CHOSEN  TO  GIVE 

REASONABLE  diversity  in  size,  industrial  and 
COMMERCIAL  EMPHASIS,  and  geographic  location. 
OPERATIONAL  GUIOAnCE  developed  for  THE  selection 
AND  UPGRADING  OF  SHELTER  BUILDINGS  ANO  RECOMMENDED 
FALLOUT  SHELTER  provisions  for  public  building  cooes 
are  established  for  both  existing  structures  anu  new 
construction,  areas  for  future  study  ANO 

DEVELOPMENT  are  IDENTIFIED.  (AUTHOR)  (U> 
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supplementary  note; 


DESCRIPTORS:  (•SMELTERS,  VENTILATION),  I*RaOIOACTIvE 

fallout,  SHELTERS),  CIVIL  DEFENSE  SYSTEMS,  T*£RMaL 
PROPERTIES!  TEMPERATURE,  HUMIDITY,  HEAT  TRANSFER  tU) 

OBSERVATIONS  WERE  MADt  qF  THE  THERMAL  ENVIRONMENT 

IN  the  basement  portion  OF  a  box  shaped  reinforced 
concrete  2uo  person  shelter  when  the  shelter  aas 
supplied  with  a  MINIMUM  quantity  OF  VENTILATION  air* 
ALSO,  AN  EVALUATION  NAS  MADE  OF  “HE  0 1 STR I JUT  I  ON  OF 
THE  VENTILATION  AlR  IN  THE  S  H  E  L  T  £  R  A S  MEaSUKEO  BY 
variations  jn  effective  temperature,  when  The  air  *as 
supplied  Through  a  ouct  system  ano  through  a  single 

POINI  SOURCE,  VENTILATION  AjR  conditioned  To 

simulate  a  is  design  0ay  IN  the  Washington,  o. 
c.  AREA  II«S»  AIR  at  DRY  bulb  ANO  iET  BULB 
TEMPERATURES  WHICH  wIll  nOT  be  EaCEEOEO  MORE  than 

la  OF  The  timEi,  was  supplieo  to  the  shelter  aJea 

TESTED,  APPROXIMATELY  100  SIMULATED  OCCUPANTS  Rere 

placed  in  the  shelter  baSe-’eny  to  generate  the  sa«e 
amount  OF  meat  And  moisture  as  ioo  human  gccuppanTS, 
WHEN  CONDITIONED  AIR  «As  5UPPLIED  *T  A 
o,  3  CFM  PER  PERSON,  EFFECTIVE  TEMPERATURES  AS  HIGH 
AS  *Q  DEO  WERE  ATTAINED  AND  MAINTAINED  »ITMIN  The 
shelter,  saseo  on  current  stanoaroS  for  The  Thermal 
environment  In  SHELTERS,  it  is  concluded  that  a 
minimum  VENTILATION  sate  of  3  cfm  is  not  AOEQUATe 
cooling  THIS  smelter  space* 
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unclassified  report 
supplementary  note; 

DESCRIPTORS;  <»SN£LTERS,  NUCLEAR  e*plos:cm 
OAMAGEJ.  i*NUCLEAR  EXPLOSION  DAMAGE,  SHELTERS )  » 

I *C I  V i L  DEFENSE  SYSTEMS,  SHELTERS i »  RAOIOACTlVE 
fallout,  survival,  nuclear  warfare  casualties, 
national  defense,  urban  areas,  POPULATION, 

BLAST.  COSTS,  MATHEMATICAL  MODELS  ( U ) 

IDENTIFIERS;  FALLOUT  SHELTERS,  COST-EFFECTI VENESS 

analysis  tul 

A  DAMAGE-LIMITING  STRaTEGT  FOR  ALLOCATING  BLAST  and 
fallout  SHELTFR  PROTECTION  is  proposed*  the 
FEATURES  WHICH  COMBINE  TO  MAKE  TmS  STRATEGY  UNIQUE 
are  it«  relatively  fine-graineo  local  orientation  and 

ITS  ABUITY  to  MEET  a  SURVIVAL  PERCENTAGE  CRITERION 
IRRESPECTIVE  OF  THE  ACTUAL  GROUND  ZERO  WITHIN  THE 

area  consioereo.  the  strategy  proposed  heme 
TAIlORS  SHELTER  postures  to  the  CONDITIONS  and  heeds 
OF  INDIVIDUAL  CITIES  or  local  AREAS.  THIS  local 
approach  could  be  used  Tq  oevelop  a  national  shel  Ci 
proghah  evaluaTin«  the  needs  of  many  cities  §y  serial 
application  of  the  shelter  allocation  model, 
shelter  POSTURES  PROOUCEO  UNDER  this  STraTEBT 
CONSIDER  all  POTENTIAL  GROUlo  *E*OS  within  the 
protected  area  as  part  of  the  shelter  allocation 
process;  thus,  fatalities  rR0*  immediate  blast 
effects  and  fallout  are  limited  to  a  STIPULATED 
L£V£w,  IRRESPECTIVE  Of  Where  an  assumed  weapon  MIGHT 
BE  QUIVERED  WITHIN  A  TARGET  CITY.  COSTS  ARE 
MINIMIZED  IN  the  SHELTER  ALLOCATION  PROCESS  BY 
FOLLOWING  Three  SPECIFIC  DECISION  rules  OEScRIBED*  iui 
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Supplementary  note;  see  also  ad-617  ii2. 

DESCRIPTORS:  (*ShELT£RSi  UNDERGROUND  STRUCTURES), 

I  •UNDERGROUND  ST  RUCTUnLs  ,  SHELTERS)  ,  FEASIBILITY 
STUDIES,  COSTS,  CIVIL  DEFENSE  SYSTEMS  <U) 

THIS  STUDY  E*aMINES  THE  AVAILABILITY  AND  THE 
POTENTIAL  of  USING  MINE  SPACE  (And  TO  a  l£SSER 
EXTENT,  CAVE  aND  TUNNEL  SPACE)  IN  FUTURE  CIVIL 
DEFENSE  PROGRAMS,  it  PROVIDES  BACKGROUND 

information  concerning  previous  research  un  this 
study,  and  makes  ne*  estimates  of  usable  SPACE  and 
YEARLY  SPACE  INCREASES,  BASED  On  a  SaHPLE  SURVEY  Or  A 
FEW  HINES.  THE  POSSIBILITIES  AND  COSTS  OF 
DEVELOPING  New  nine  space  ANO  AOAP T I Ng  MINES  to 
shelter  USE  IS  ALSO  DISCUSSED,  INFORMATION  ON 
CAVES  ANO  TUNNELS  IS  ALSO  INCLUOED.  THREE 
APPENDICES  (AO-417  112}  ARE  INCLUDE©  *ITh  Tm I S 
REPORT,  CONTAINING  DETaILEO  LISTING  OF  MINES  aN© 

CAVES  LOCATED  BY  THE  NaTiONaL  FallOuT  SHELTER 
survey,  and  detailed  listings  and  locations  or 
VEHICULAR  TUnnElS*  This  data  is  inTEnDEQ  for 
possible  use  a*  those  *mq  might  wish  to  undertake 
MORE  SPECIFIC  STUDIES  OF  SHELTER  POT£NTIaL  IN  MINES, 
CAVES,  ANO  TUnn£lS*  (AUThOR)  (U) 
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supplementary  note; 

DESCRIPTORS.1  {«POPUlaTiONi  urban  aRSaSJj  t*URBAN 

AREAS*  united  STaUSJi  C*SH£LTERSi  CJVJL 

defense  systems! »  density,  costs,  tables, 

MATHEMATICAL  MODELS  (Uj 

OPT  INI  2 1 NS  THE  DESI6N  OF  A  BLAST  SHELTER  PROGRAM 
BASED  UN  THE  PRINCIPLE  OF  A  BALANCED  DEFENSE  REQUIRES 

a  fairly  accurate  knowledge  OF  the  distribution  of 
THE  POPULATION  DENSITY  IN  TM£  UR8AN{iED  A*EaS  On  a 
MICRO-SCALE,  USING  AREAS  AS  SMALL  AS  ONE  MILE, 

USING  THE  CENSUS  TRACT  DATA  MADE  AVAILABLE  BY  THE 
CENSUS  BUREAU  and  The  OFFICE  of  CIVIL 
defense §  this  paper  develops  a  model  of  the  micro, 
population  density  distribution  throughout  the 
URBANIZED  ArEaS  OF  the  UNlTEO  states,  our 
results  aRe  based  on  (u  a  osUiled  eaaminatjon 
of  the  fi.e  Largest  central  cities,  c 2 >  a 
combination  of  the  mjcro-eAaminaTion  and  statistics 
for  the  other  job  Central  cities,  and  uj  a 
crude  sub-model  for  the  urban  fringe  areas.  The 
main  results  oF  our  CALCULATIONS  SHOW  first  the 
NUMBER  OF  PEOPLE  (I960}  IN  EACH  OF  THE  SELECTED 
DENSITY  CATEGORIES,  AND  SECOND,  TrE  NATIONAL  COST  OF 
providing  s^ast  shelters  for  them  close  to  their 
residences,  (author J  « U I 
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population,  scheduling,  mathematical  models, 
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*  THIS  report  DESCRIBES  an  effort  To  find  PREFERRED 
mixtures  of  MOVEMENT  and  shelter  as  CIVIL  defense 
RESPONSES  To  the  threat  of  NUCLEAR  WAR.  TWO 
APPROACHES  were  followed:  (I)  mixtures  of 
movement  and  shelter  were  studied  in  three  steps* 
these  consisted  of:  postulation  of  alternative 
movement  and  shelter  policies,  development  of 
movement  ano  shelter  plans  based  on  these  policies, 

EVALUATION  OF  PLANS  DEVELOPED  IN  (B)  against 

the  range  of  attack  conditions  considered  reasonable* 

(2)  A  MATHEMATICAL  MODEL  WAS  CONSTRUCTED  TO 
PROVIDE  A  VEHICLE  FOR  SENSITIVITY  ANALYSES*  A 

technique  for  planning  large-scale  strategic 
movements  was  developed  and  applied  to  several 
BARTIcULAR  places.  THE  TECHNIQUE  is  BELIEVED  TO  BE 
developed  SUFFICIENTLY  TO  PROVIDE  A  BASIS  for 
PLANNING  A  FIRST-GENERATION  STRATEGIC  MOVEMENT 
CAPABILITY  for  THE  U*  S*  TWO  COMPUTER  PROGRAMS 
WERE  DEVELOPED  AS  TOOLS  FOR  EVALUATING  STRATEGIC 

movement  against  particular  attacks  and  for 
evaluating  various  trans-attack  responses  to  large* 

SCALE  MOVEMENTS  INTERRUPTED  BY  WAR*  BLAST  SHELTER 

PLANNING  programs  are  also  reviewed  and  developed 
FURTHER,  evaluation  techniques,  are  already 
available,  the  mathematical  model  approach  endeo 

WITH  THE  DEVELOPMENT  OF  A  COMPUTER  PROGRAM  FOR 
FINDING  THE  SHELTER  LOCATION  AND  HARDNESS  REQUIRED  TO 
MAXIMIZE  overall  survival  PROBABILITY*  (U) 
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occupants  Of  familt-type  Fallout  shelters  Require 
FRESH  VENTIuAtjOn  AfR  aT  THE  MINIMUM  SURVIVAL  RATE  QP 
3  cfh  per  person,  because  cost  limitations  exclude 
The  USE  of  au*ILIa*T  PO«eR  plants  (DIESEL  or 
GASOLINE  ENGINES)  TO  OPERATE  VEnTILATInS  PArS  OR 

blowers ,  an  inexpensive,  simple,  and  epfecTive  m-thod 
op  supplying  fresh  air  to  home  shelters  i*  needed. 

IT  IS  demonstrated  that  A  hinjmum  air  Rate  CAN  be 
obtained  in  home  shelters  by  inducing  draft  in  The 
EXHaUST  stack  BT  MEANS  of  a  flame  from  a  KEROSENE 
burner  »HICM  can  SIMULTANEOUSLY  PROVIDE  ILLUMINATION* 
The  VENTILATION  TEST  PROCEDURE  INClUDFD  INDUCjNj 

air  to  flo*  Through  the  shelter,  determining  the 

ACTUAL  CUBIC  FEET  PER  MINUTE  OF  A iR  FLO*lN«, 

MEASURING  AlR  TEMPERaTUReS  aT  INLET,  ROOM,  aNq  STacK, 
MEASURING  ThE  PRESSURE  DROP  OR  RESTRICTION  TO  AIR 
FLOW  AT  the  Shelter  inlet,  ano  finding  The  effects  of 

VARIOUS  STACK  SIZES  AND  CONFIGURATIONS  UpoN  AIR  FL0W 
Rates,  data  *ERE  also  taken  to  determine  the 
EFFECT  OF  VARjQUS  STAC*  SIZES  AND  CONFIGURATIONS  ON 
the  F1  L  CONSUMPTION  of  the  heating  DEVICES, 
ventilation  op  family-type  shelters  bt  the  in0Uced 
draft  METHOD  IS  EFFECTIVE  and  RELIABLE  if  ThE 
FOLLOWING  CONDITIONS  are  Observed;  (I)  *!NO 
velocities  aRouno  the  stack  outlet  aRc  kept  to  a 
minimum  or  a  gooo  ventilator  stack  cap  is  used: 

(2)  FILTERS  ARC  NOT  USED  at  the  shelter  inlet 
i a i r  taken  from  body  of  house)!  and  <s>  the 
intake  area  of  shelter  is  much  lar**r  than  the  crQjs- 
sectional  area  of  The  STACK.  (AUTHOR)  (U) 
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I^T,P!!?^ST«0E1VfL0!ED  *  PSYCHOLOGICAL  MODEL  OF 

aND  a  hetho0olo«y  for  identifying 
JhPPOo?eRi!,NG  THE  PSYCHOLOGICAL  STRESSES  AND 
SUPPORTS  EXISTING  DURING  ENSHELTERHENT.  THE 

ADMISSION  WARDS  OF  SELECTED  PSYCHIATRIC  UOSRITALS 

with  SUBJECTsARifiSio^Uy  T°  ™£  SH£tTC*  CONFINENENT 
with  SUBJECTS  RIGOROUSLY  SELECTED  TO  INSURE  VALID 

e5J,!«*OLaTIOn  °p  results  to  the  projected  smelter 
occupancy  population*  emphasis  was  placed  upon 

studying  the  psychological  rather  Than  the  physical 
environment,  the  approach  UTILIZED  a  literature 
collation  covering  the  clinical  as  well  as  the 

DEScRl«NTHCSl5CJ!0r5S?RRCM  ,N  °"0£"  T0  0tr,N|  AN0 

0E5CHIBE  the  PSYCHOLOGICAL  PROCESSES  OCCURRING  WITHIN 

the  shelter*  selected  projective  techniques,  a 

bating  porn*  and  an  in«house  developed 
SELFRaTING  form  provided  data  for  ordering  the 
V«oS^°®*EAt  PROCESSES  under  INVESTIGATION  in  terns 
;  c  o?A8,^m  OF  Occurrence  and  inportaJ?!  o? 

?£J2 ™£S£  0aTa  aLS0  PROVIDED  a 
•ASE  FOR  VALIDATING  COHFARlSONS  W|Tm  OATA  FRON 

5JifI,!6c°SCURANCY  STU0,ES«  A  UT  OF  OUGNOSTIC 

I°?i5  ! !£V£L0'£0  ro"  w,£  ,v  ™E  shelter  manager* 
a  two-man  game  was  constructed  and  pretested  as  a 

■  ?tVIC£  f0"  SHELTER  MANAGER  use.  A  SET  OF 

•ROBASLE  BEHAVIORS  RELATED  To  ThE  RESULTS  OBTAINED 

from  the  aiovc  were  provided  as  bell  as  a  set  of 

?AUTMAa*  *CT,0NS  T0  ®£  TA££N  BY  ™e  SHELTER  MANAGER* 
(AUTHOR)  ^  ^ 


81 

unclassified 


/•NLSt 


UNCLASSIFIED 


ddc  Report  b  i  bl  i ogh aph  y  search  control  no,  /bhljz 

A0-A23  S78 

public  health  service  Washington  d  c  div  of  health 
mobilization 

HEa*  SYNDROME  DAtA  FROM  Selected  H0SPITAL  RecORd 
SURVEY*  (u> 

descriptive  note:  final  rept* 

65  89P 

contract:  oco  osaz  100 
task:  1221A 

UNCLASSIFIED  report 

supplementary  note: 

descriptors:  <*HEAT  TOLERANCE,  statistical 

ANALYSIS),  aGINS(PhYSIQLOGY)  ,  CARO  I  0 VaScUlaR 
SYSTEM,  CIVIL  OEFENSE  SYSTEMS,  CLIMATOLOGY, 

OISaSTeRS,  EPIDEMIOLOGY,  HOSPITALS,  humidity, 

LOUISIANA,  MEDICAL  PERSONNEL,  SHElTERS, 

STRESS(PHYSIOLOGY)  ,  SURVIVAL  (U) 

STATISTICAL  ANALYSIS  of  HEaT  SYNDROME  CAUSES,  both 

environmental  and  hunan  factors,  with  preventive  and 

ALLEVIATING  SUGGESTIONS  FOR  ClylL  DEFENSE  SHELTERS 

and  similar  situations,  useful  base  for  clinical 
evaluation,  for  physicians  and  other  medical 
personnel  In  EMERGENCY  situations*  (AUTHOR)  (U) 


unclassified 


/•NL27 


UNCLASS  IF 2  c  d 

DOC  REPORT  BlBLIOCRAPHy  SEARCH  CONTROL  NO.  /BML27 

A0-A2H  370  13/J3  lS/3  {•/» 

INSTITUTE  FOR  DEFENSE  ANALYSES  ARLINGTON  VA  REaPONS 
SYSTEMS  EVALUATION  DlV 

MAGNITUDE  AND  DISTRIBUTION  Of  BEACON  EFFECTS  FOR  tmc 
DESIGN  OF  SHELTERS  FOR  PROTECTION  AGAINST 
FALLOUT*  | u I 

DESCRIPTIVE  NOTE!  RESEARCH  PAPER* 

jUL  AS  fGP  KNAPP *H*  A*  t 

REPT.  NO.  RP-P-19A 

UNCLASSIFIED  REPORT 

supplementary  note: 

DESCRIPTORS:  (*FALLOUT  SHELTERS*  DESIGN)* 

(•NUCkEAR  EXPLOSION  OAMAGE*  ANALYSIS)* 

(•NUCLEAR  WEAPONS*  RADIATION  EFFECTS!* 

(•RADIATION  EFFECTS*  ANALYSIS)*  CIVIL  DEFENSE 
SYSTEMS*  NUCLEAR  RARFARE  CASUalTIES*  POPULATION! 
DISTRIBUTION*  TARGETS  (U) 

IN  OROER  TO  0CS16N  A  FALLOUT  SHELTER  «M|CM  OFFERS  A 
REASONABLE  PROSPECT  OF  OCCUPANT  SURVIVAL*  A 

guantitative  estimate  »as  made  of  the  levels  of 

BLAST.  THERMAL  PULSE*  INITIAL  RADIATION.  AND  FALLOUT 
TO  RHICH  THE  SHELTER  LOCATION  MIGHT  BE  SUBJECTEO*  IU» 


83 


UNCLASSIFIED 


/BNLtl 


unclassified 


DDC  REPORT  al8H06«A<*HY  SEaRCH  cONTR&l  NO.  /$ML27 

AD“*2N  7oj  1S/3  i <# ✓  1  12/2  i8/3 

RESEARCH  TRjAnG|.£  INST  DURHAM  N  C  OPERATjONS  RESEARCH  AND 
ECONOMICS  0  I  V 

SENSITIVITY  aNaLTSIS  Of  c I v iL  DEFENSE  SYSTEMS  aNO 
COMPONENTS,  a  'COsT-EfFECTI VENESS  COMPUTER  PR OcEoURe 
f Or  OPTIMUM  ALLOCATION  Of  FaLLOut  SHELTER  SYST£M  fijNO 
UN 0£R  UNIFORM  OR  VARIABLE  RISK  ASSUMPTIONS*  IU) 

OESCRIPTIVE  NOTE!  FINAL  R£PT*.  VOL.  1, 

OCT  65  88P  GUESS, FLQyD  M.  { 

REPT.  NO.  R-OU-157 
TASK;  MUSE 

UNCLaSSiFIEO  report 

SUPPLEMENTARY  NOTE; 

DESCRIPTORS;  (.C1VU  OEF£NSe  SYSTEM,  RAOiOACTIVE 
FALLOUT),  (»FALLOUT  SH£lT£RS,  COST 

effectiveness!,  <*cost  effectiveness,  fallout 
shelters ) ,  mathematical  models. 
progRammingicQmPuTers) •  federal  budgets, 
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The  OYf-AHlCS  OF  c  I v i L  DEFENSE  PwANNiNG  aNO  SY$TfcM$ 
evaluation  re ou i he  a  procedure  That  yield* 

APPROXIMATE  ANSWERS  tO  OgEsTlONs  CONCERNING  EFFECTIVE 
FALLOUT  SmElTeR  IMPROVEMENT  PROEMS.  TO 
ACCOMPuiS,,  This,  A  COMPUTERIZES  mode*,  for  tme  cdc 
SfeUQ  IS  DEVELOPED  and  DEMONSTRATED  FOR  ©CD  REGION 
6,  The  MODEL  PERMITS  an  EVALUATION  of  SmElTeR 
improvement  programs  against  ant  fallout  environment. 

80  T  IT  la  PARTICULARLY  VALUABLE  »HCN  RiSK-TYP £ 
EXPRESSIONS  Of  Th£  PROVABLE  FALLOUT  ENVIRONMENT  aR£ 

used  as  inputs*  using  detailed  oata  from  the 
national  fallout  skelter  survey  ano  equally 
OETAlLt;  ESTIMATES  OF  The  PROBABLE  FALLOuT  hazard  IN 
A  SMALL  area  (COUNTIES,  JN  T ME  DEMONSTRATION), 

The  EXTENT  TO  •MICH  AN  aREAiS  POPULATION  IS 

inaoegwately  protected  is  determined*  fa»lOut 
shelter  system  funds  are  then  allocaTeo  to  aRias  of 
neeo  in  an  optimal  manner.  The  allocation  cmPwots 
shelter  cost  data  obTaineo  from  pmaSe  *  of  The 
national  fallout  shelter  survey  on 
yen tilaTjOn  ano  shielding  improve"  ^ts,  estimated 
COSTS  FOR  PACiAfeE  VEnTjlaTiQN  (P*V)  ANO  SHElTER  IN 
N&t  CONSTRUCTION  aRE  ALSO  EMPLOYED  in  The 
oemonstraTiun  in  oco  Region  *•  in  all*  i«  cost 
STuO|E>  ARE  RUN*  USinG  SELECTED  COMB { NAT , ONS  Of  THE 

#uoget  weVel*  The  fallout  risk  „evcl.  eTc*  i«i 
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descriptors:  dcivil  defense  systems,  radioactive 

FALLOUT).  OFaLlOUT  SHELTERS.  CIVIL  DEFENSE 
SYSTEMS).  (-OPERATIONS  RESEARCH.  CIVIL  DEFENSE 
SYSTEMS).  MATHEMATICAL  MODELS. 

PrOGRAMMING(COhPuTERS) .  federal  budgets. 

Radiological  dosage,  nuclear  airfare.  cost 
effectiveness,  statistical  analysis  iu: 

IN  oroer  to  perform  a  SENSITIVITY  ANALYSIS  OF 
selected  parameters  of  interest  in  civil  defense 

SYSTEMS  ANALYSIS.  PROBABLE  CASUALTIES  ARE  ESTIMATED 
'FOR  4  SMSA-S  OVER  A  RaNGE  OF  FALLOUT  ENVIRONMENTS 
AND  Sh£uTER  UTILIZATION  PaTT^RnS.  The  SELECTED 
PARAMETERS  AnE:  SmSA  POPULATION.  POPULATION 
DENSITY,  and  RaYIO  OF  SHELTER  SPACES  TO  POPULATION* 

falluut  arrival  time  ano  reference  intensityi  and 
RESTRiC'iONS  ON  MOVEMENT  OF  PEOPLE  TO  ShELUR. 

LEADING  To  varying  PATTERNS  OF  shelter  UTILIXATION* 

The  SmSa  * S  are  SElECTEO  BY  •JUOCMCNT  SAMPLING* 

ano  *a*«s.  iN  population  from  7n«ooo  to  mob.ooo. 
t hl  Fallout  environments  used  Range  from  a 
REFERENCE  intensity  of  *00  R/MR  ano  7  HOURS  time  of 
AMR i V Al  to  A  REFERENCE  INTENSITY  OF  SO. 000  R/H*  ano  } 
hCUR  TIME  OF  ARRIVAL.  Th£  HOVEMENT-TOSHELTER 

Restrictions  are:  id  movement  restricted  to  tmc 
standard  location  isd  of  residence,  Hi 
MOVEMENT  RESTRICTED  TO  RIThIN  T«0  HUES  OF  THE  Sl 
OF  RESIDENCE .  ANO  121  UNRESTRICTED  MOVEMENT  TO 
SHELTER  AnTRhERE  RIThIm  THE  SMSA.  ALSO*  («) 
the  transportation  algorithm  is  used  to  ocTcRminc  Tm( 

OPTIMAL  (MINIMUM  CASUALTY)  ALLOCATION  OF  PEOPLE 

:o  shelter  rc«  each  time  or  arrival  and  reference 

INTENSITY  COMBINATION.  ThIS  ALLOCATION  SERVES  A*  A 
BtNCHMAR*  OF  jOCAliTY  AGAjNST  RHiCN  TO  MEASURE  QTHf|| 
PaTTERNU  OF  SHELTER  UTILIZATION.  CASUALTIES  A*C 
COHPOTEu  FOR  EACH  OF  THt  FOUR  MOVCmEnT  PATTERNS  OVER 

?Ht  Range  Or  attack  environhents*  <u ) 
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fcCONOMicS  0  I  V 

SENSITIVITY  ANALYSIS  OF  CIVIL  OtfENSfc  SYSTEMS  a Nq 

components,  introduction  and  Summary.  tui 

DESCRIPTIVE  note;  FINAL  R£PT., 

OCT  05  2 6P  N£0l£TT*uOHN  H.  »Gu£sS,P|.uYC, 

h.  jsinx.h.  Rodney  ;*illis.l»  e.  ; 

KEPT.  NO.  R-QU-U7 

task;  ocd-nuoe 

unclassified  report 
Supplementary  note; 

descriptors:  (•Civ:*.  DEPtNSE  SYSTEM.  RAwiuACTlVu 

FALLOUT).  ( *OP£RaT I ONS  RESEARCH.  0  I  V  1  u  DEFENSE 
SYSTEM),  4*Fa*-lOuT  SHELTERS,  ClV;L  DEFENCE 
SYSTEMS),  COST  EFFECT i VeneSS .  Fa. LOOT  ShElTEns. 

FEDERAL  auDUETs.  mathematical  models  • 
PRO&RAMMINGiCOHPUTtRS)  ,  RaDIOlOGIcaL  DOSall, 

nuclear  aarPame.  nuclear  A arf are  casualties. 

STATISTICAL  analysis  (U) 

the  document  summarises  a  Three  paRT  study 
CONCERNING  SENSITIVITY  ANALYSIS  OF  CD  SYSTEMS  and 
COMPONENTS  in  A  Pal. out  ENVIRONMENT,  in  The  Fl^ST, 

A  cOST/EFFEcTi VeneSS  COMPUTER  PROGRaH  UEVtLOffcD 
FOR  OPTihUm  AclOCaT;ON  OF  PAlLOUT  ShElTEm  SYSTEM 
development  funds  under  uniform  or  variable  *is* 

ASSUMPTIONS.  This  PROGRAM.  INTENDED  FOR  use  In 
QCO  Pd*  n I  no  STUD.ES,  Is  PRqOHAhmED  For  the  CDC 
J*UO.  it  is  APPLIED  in  EXAMPLE  STUDIES  using  GATa 
CN  OCO  REGION  6.  ThE  SECOND  PART  QP  TrE  STUDY  JS 
a  SENSITIVITY  aNalYsiS  OF  SELECUw  PaRaHETE*S  OaSEj 
ON  •  SMSAti.  IT  EMPLOYS  TME  T R ANSPOR y A T i ON 

Algorithm  in  a  st<  t  of  movement  c *  people  to  faddOuT 
sHEdTCRS.  The  R£SUd • S  SnO*  nv*  ESTIhaTc* 

CASUALTIES  vary  as  HOV£H£N7-TG-shElTlR  PaTTe*n5  VARY 
from  restriction  to  a  standard  location  up  to  free 
MOVEMENT  • i TN{ n  Tm£  SMSa*  They  also  indicate  that 
oetaileo  Planning  for  sm£lT£*  utilization  can  *e  very 
epfecTive  in  reducing  expected  Fallout  casualties 
•hen  The  num®£«  of  shelter  spaces  Caceeos  The 
population  up  an  smsa.  in  The  ThIR;.  part  up  the 

STUOY,  A  (EnErAliZCO  $EnS|T]VjTT  An*wYsiS  IS  n*D£  )F 

the  Parameters  used  in  fallqui  vulner*»;utt  analtsis 
HOoElS  *M I Cn  DETERMINE  TqTAL  OOS£  aNU  EQUIVALENT 
REsjOUal  OusE.  (AUTHOR)  iu) 
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UNCLASSIFIED  report 


DESCRIPTORS;  <*AIR  INTAKE  FILURS,  SHELTERS), 
VENTILATION,  RaOIOLOGICAl  contamination, 
biological  Warfare  agents,  chemical  warfare 

AGENTS,  CHARCOAL.  PAPER,  GASES,  ABSORPTION, 
FIRE-RESISTANT  MATERIALS.  BLOWERS,  AlRBURST, 

feasibility  studies,  civil  defense  systems  <u) 

FILTRATION  of  VENTILATION  AIR  is  NECESSaRT  to 
PROTcCT  PERSONNEL  In  a  s  ter  area  AGAINST 
radiological,  biological,  and  chemical  *a*Fa«e 
agents,  a  "collective  photector*  unit  Includes 

ThR£E  FIlTERS.  IN  SERIES  WITH  A  BLOWER,  WHICH  WILL 

REMOVE  contamination  from  ThE  ventilating  AIR 
entering  the  smelter,  the  objective  of  this  wor* 

UMT  is  to  OEVElOP  a  FAMIkT  OF  HOOERN,  LIGHTWEIGHT 

collective  protector  units,  which  will  incorporate 

easy  REPLACEMENT  OF  FUTeR  ELEMENTS,  and  EASY 
interchange  of  power  units,  in  this  cgnnECTjon 
VARIOUS  FILTERING  M£QiA  rER£  TO  BE  INVESTIGATE  TO 
DETERMINE  The  FEASIBILITY  OF  USING  SOME  OF  THE  Nf* 

concepts  of  air  filtering,  the  results  of  the 

STU0Y  OF  FILTERING  MEDIA  WERE  REPORTEO  IN  REFERENCE 

2*  activated  charcoal  and  plEateo  paper  were 

DETEMMlNtO  To  BE  THE  mOSt  FEASIBLE  ANO  ECONOMICAL 
MEDIA  FOR  Removal  OF  GAS  and  PaRtICuLATC  MATTCR 
RcSPtCTl VELY.  The  M*AJ  COLLECTIVE  PROTcCTOR 
I  PRESENTLY  USCOl  WEIGHS  637  POUNDS,  THE 
w«ARlOAw  FILTER.  FAN  ASStMBwvi  SAIDS  ANp  SUPPORTS# 

a *' o  inwet  plenum,  were  selccT-co  as  areas  where 
substantial  «cight  reduction  could  be  realized*  a 

C„A*COAi  “IlTCR  PC  I Gh ) NG  IBS  POUNDS  (AS  COHpARCO  TO 
3 1 B  MOUNDS  FOR  nTaI)  *aS  DEVELOPED,  AMO  WILL  |C 
TESTEO  FOR  GaS  ABSORPTION  AND  F|R£  RESISTANCE. 

p^efuter  ano  particulate  filter  elements  were 

S-SjECTEO  TO  lO*  FuAST  OVERPRESSURES.  WjTh 
SCiNf ORCEMENT  Th£  LIMIT  OF  OVER-P*£SSuRe  FOR  THE 
f'REFiLTERS  *aS  DETERMINED  TO  BE  2.B  P$I.  TH£ 
o kO*ER  vRjve  6 AS  ARRANGED  TO  EnaBlE  ThE  ELECTRIC 
MOTOR  to  be  REPLACED  with  a  GASOLINE  engine,  and  a 
damper  FDm  CwOSt  CONTROL  of  AIRFLOW  has  been 
DEVELOP* D* 
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THE  STUDY  AND  EVALUATION  Of  ABSGRp T 1 QN.baSED  C°OLING 

systems  for  use  in  civil  defense  shelters.  4 U > 

DESCRIPTIVE  NOTE  2  FINAL  REPT.,  1  UUL  6M-3I  JuL  65, 

DEC  65  87P  AMBROSE, J.  E.  ; c OMHERFORO  .  G  , 
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task:  H20 

unclassified  report 
supplementary  note; 

descriptors;  <*fallQuT  shelters,  cooling  « 

VENTjlATiN6  EQu  i  PmENT  I  ,  (*C00LIN6  *  VEnTjlATjNG 

equipment,  fallout  shelters),  civil  defense 
systems,  ABSORPTION,  EFFECTI veness#  costs, 

WEIGHT,  FURNACES,  FUELS,  CONFINED 

ENVIRONMENTS  iU) 

A  STUOY  has  BEEN  MADE  OF  VARlOUS  ABSORPTION  CYCLE 
COOLING  UvlTS  AnD  ASSOCIATED  COMPONENTS  WHICH  WqULD 

be  Require  to  maintain  a  habITasle  aTmcspheR£  in 

CERTAIN  IDENTIFIED  CIVIL  DEFENSt  FaLL-OUT  ShEL7£RS, 
independent  of  any  external  energy  sources,  op  the 
many  criteria  which  could  be  applied  to  these 
SYSTEMS,  FOUR  Wfc RE  SELECTEO  aS  Th£  BASES  FOR  TH£ 

final  evaluation,  e . e . ,  cost,  electrical  Reouj Rement I 
VOLUME  and  WEiGHT.  THE  SELECTED  SYSTEM  ConSjSTS  of 
the  AflUtOUS  ammonia  ABSORPTION  CYCLE  COOLING  UNIT 
with  heat  rejection  directly  to  amBjent  air  from 

FINNED-TU0E  CONDENSER  aNO  ABSORbeR,  THIS  UN]T 

produces  chilleo  water  which  js  circulated  through  a 

FINNEO-TUbe  CONDITIONING  COIL  *JThIN  THE  SHELTER 

area,  shelter  heat  is  transferred  to  the  Chilled 

WATER  BY  Blow  I Ng  ShElTER  Air  and  VENTILATION  AIR 

through  the  conditioning  coil,  heat  to  cpeRate  the 

ABSORPTION  Un i T  is  SUPPLIED  By  COMBOST I LN  GaSe*  FROM 
A  FURNACE  DeSjGNeO  TO  burn  A  VOLATILE-PRODUCING  FUEL 
WITH  coal  AS  THE  PREFERRED  FUEL,  MANUAL  POW£R  IS 
APPLIED  TO  PUMP  The  CHILLED  WaTeR  and  TO  cjRculaTe 
SrElTEK  air  and  COOLING  A]R.  a  SUITABLY  DESigrEd 
FURNACE  NEEDS  TO  be  DEVELOPED*  and  The  NORMaLL*  0AS. 
FIREO  abSOKPTiON  UNIT  MUST  SE  ADaFt-0'T0  TH£  FuRNaC£« 
(AUTHOR)  (U) 
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DESCRIPTORS:  {•FALLOUT  SHELTERS,  FOOD!,  f*FoOD» 

STORAGE),  WHEAT,  LINOLEIC  ACID,  OXIDATION, 

taste,  tests,  odors,  stability,  vapors, 
chromatographic  analysis,  mass  spectroscopy, 

PREPARATION,  DEGRADATION,  packaging,  civil 
DEFENSE  SYSTEMS 

IDENTIFIERS;  ORGANOLEPTIC  TESTS  (U> 

VAPORS  FROM  RaNCIOIFYJNG  BULGUR  and  from 
AUTOXjdiZEO  MeThYL  LINOleaTEi  a  HGDEL  COMPOUND*  a*i 
being  analyzed  and  identified  by  gas  liquid 
ChROMaT&gRaPhY  and  MASS  SPECTROMETRY.  Th!RTY«ON£ 
compounds  have  now  been  tentatively  identified  in 
studies  ON  The  model  system,  the  PRESENCE  Of  SOME 
OF  THESE  COMPOUNDS  IN  VAPORS  FROM  RANCjD  BULGUR  MAS 

been  verified,  we  have  made  further  study  of  gun- 
PuFFjNg  AND  hOT-AiR  PUFF-DRYINq  as  alternate  means  of 
preparing  wheat  ingredients  for  The  wafer, 
development  of  a  jelly  that  sets  with  COLD  WATER 
ESSENTIALLY  CONCLUDES  development  work  ON  ADJUNCTS. 
long-term  (Five-year)  storage  studies  of  bulgur 
WAFERS  and  adjuncts  are  CONTINUING*  taste  panel 
EVALUATIONS  to  date  INDICATE  That  shelf  life  OF  both 
TYPES  OF  PRODUCTS  CAN  BE  EXTENDED  WITH  NITROGEN* 

PACKAGING*  The  USE  Of  malt  INSTEAD  of  corn  syrup 
IN  WAFER  FORMULATION  aNO  OF  IN. PACKAGE  DESICCANTS 
WITH  ADJUNCTS  ALSO  EXTENDS  SHELF  LIFE*  CHEMICAL* 

physical  measurements  of  Changes  taking  place  are 

BEING  MADE  ON  DUPLICATES  OF  THE  SAMPLES  EVALUATED  BY 

the  taste  panel  to  find  a  test  th*t  wul  correlate 
With  ORgANOlEPTiL  evaluations,  but  as  yet  no 
MEANINGFUL  CORRELATIONS  HAVE  BEEN  FOUND, 

(AUTHOR)  (U) 
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supplementary  note; 

descriptors:  <*fallout  SHELTERS,  VENTILATION), 

(•VENTILATION,  FaLLOuT  SHELTERS),  PORTABLE, 

ventilation  fans,  ventilation  ducts,  plastics, 
civil  defense  system,  mechanical  drawings, 

P6RFORMaNC£(£NsIN£ERING,  (U) 

A  PORTABLE  VENTILATION  SYST£m  ThaT  C*N  bE  DRIVEN 
MANUALLY  or  by  an  ELECTRIC  MOTOR  mas  DEVELOPED  for 

use  in  civil  defense  fallout  shelters,  this 
package  ventilation  kit  includes  a  fan 
ASSEMBLY  and  drive  MODULES  *njch  can  be 
aSSEMBuEO  and  OPERATED  flY  UNTRAINED  PERSONNEL. 

(AUTHOR)  (U) 
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unclassified  REPORT 

SUPPLEMENTARY  note:  SEE  ALSO  ad-629  633. 

DESCRIPTORS:  {«FALL0UT  shelters,  VENTILATION), 

(•VENTILATION,  FALLOUT  SHELTERS),  PORTABLE. 
P£RFORmaNC£(£N&!N£ERING>  ,  PACKAGING, 

VENTILATION  FANS,  DRIVES,  VENTILATION  DUCTS, 

plastic,  design,  mechanical  drawings,  civil 

DEFENCE  SYSTEMS.  COSTS  (W) 

certain  fallout  shelters  in  the  united  states 

require  VENTILATION  SYSTEMS  CAPABLE  OF  SUPPLYING  PROM 
S  TO  ABOUT  30  CUBIC  FEET  PER  MINUTE  OF  OUTSIDE  Al* 

per  person  Sheltered  in  order  to  achieve  a  high 
CONFIDENCE  of  MAINTAINING  tolerable  conditions  or 
TEMPERATURE  and  humidity  during  hot  weather,  the 
GOALS  OF  THIS  DEVELOPMENT  PROGRAM  ARE  PORTABILITY. 

L0W  COST,  MANUAL  AND  ELECTRIC  DRIVE,  EASE  AND 
UNIVERSALITY  OF  APPLICATION.  THE  RESULTING 
PACKAGE  VENTILATION  KjT  (PVK)  IS  A  COMPLETE 
PACKAGED  MECHANICAL  VENTILATION  SYSTEM  THAT  IS 
PORTABLE,  Can  BE  ASSEMBLED  and  DEPLOYED  BY  UNTRAINED 

personnel,  and  can  be  driven  Either  electrically  or 

BY  human  POWER.  THE  PVK  CONSISTS  OF  TWO  BASIS 
PACKAGES  —  A  FAN  ASSEMBLY  AND  DRIVE  MODULE. 

(U> 
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CIVIL  DEFENSE  SYSTEMS,  MATERIALS,  WOOD, 

Radioactive  fallout,  shielding,  ventilation, 

BLOWERS,  POWER  SUPPLIES,  COSTS 

CONSTRUCTION  PLANS,  DETAILS  AMD  BILL  OF  MATERIALS 
FOR  A  SIMPLE  d^AL-PURPOSe  WOOD  A-FRaME  TYPE  FAMILY 

fallout  shelter  are  presented,  shelter  for  io 
persons,  based  on  minimum  oco  smelter  space 

REQUIREMENTS,  [S  PROVIDED.  RAOiATiQN  SHjElDjNG  to 

provide  a  protection  factor  of  ioq  is  provided  gY 
EARTH  MOUNDING  over  The  *OOd  FRAME*  VenTUaTION  for 
•  the  occupied  shelter  would  have  to  be  provided 
through  manual  or  MaNUaL-ELECTRIc  BLOWERS  DEPENDING 

ON  AVAILABILITY  OF  ELECTRIC  POWER  OuRlNG  TmE 
OCCUPANCY  PERIOD.  (AUTHOR)  (0) 
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descriptive  note:  technical  rept.. 
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ueffheys, frank  B.  1 
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PROJ!  ISJ3A, 

unclassified  report 

SUPPLEMENTARY  note • 

DESCRIPTORS:  <*FALL0UT  SHELTERS,  management 

ENGINEERING),  (♦MANAGEMENT  engineering,  fallout 
SHELTERS),  (•CIVIC  DEFENSE  PERSONNEL,  PERSONNEL 
MANAGEMENT),  SELECTION,  RECRUITING,  CIVIL 
DEFENSE  SYSTEMS,  INSTRUCTION  MANUALS, 

EFFECTIVENESS  (U) 

THE  DEVELOPMENT,  F j ElD- VER J F j C AT j ON  ,  AND  REViSjON 
OF  GUIDANCE  MATERIALS  FOR  TmE  SELECTION  AND 

recruitment  of  shelter  managers  suitable  for  use  §v 
local  CIVIL  DEFENSE  PERSONNEL  HAS  TME  PURPOSE  OF  T||E 
PROJECT.  THE  SCOPE  OF  EXISTING  GUIDANCE  «AS 

reduced  by  Eliminating  both  the  training  guidance  and 

ThE  'UlStUSSiON  OF  THE  SUPPORTING  METHODOLOGY,  A 
SAMPLE  OF  ten  REPRESENTATIVE  COMMUNITIES  was  selected 
TO  USE  THE  GUIOANCE  TO  IMPLEMENT  A  SELECTION  AND 
RECRUITMENT  PROGRAM,  DATA  COLLECTED  INCLUDED! 

PREVIOUS  SELECTION  ANO  RECRUITMENT  EFFORTS,  COMMENTS 
ON  THE  MATERIALS,  EFFECT  I VENESS  OF  SELECTION  ANO 
R£CRujTmEN~  PROGRAMS  IMPLEMENTING  THE  GUIDANCE,  AND 
INFORMATION  ON  THE  COMMUNITY,  ALTHOUGH  RESPONSE  TO 

the  principles  was  favorable,  considerable  difficulty 
was  lncounterco  in  convincing  the  local  civil  oefinse 
personnel  to  use  personal  contact  in  SELECTION  and 

RECRUITMENT,  IN  THOSE  COMMUNITIES  WHERE  THE 
GUIDANCE  was  applieo,  the  RESULTS  indicated  that  THE 
GUIDE* S  RECOmhENOEO  METHODS  ARE  SUPERIOR  TO  THE 
MORE  TRADITIONAL  method  or  general  requests  for 
volunteers,  further  VERIFICATION  OF  THE  GUIoaNCE 
WAS  GAINEO  from  OBSERVING  a  pilot  RECRUITMENT  PROCRAM 
CONDUCTED  BY  REGION,  STATE,  AND  LOCAL  CIVIL  OCFCNSC 
WORKERS  in  A  WESTERN  CITY.  (AUTHOR)  (U) 
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INTEGRATED  guidance  FOR  SHELTER  HaNaGEHENT*  The 
SElECTjOn  AnD  RECrUjTmENT  OF  ShEuT£R  mA^.A^ERS.  ( U  i 

DESCRIPTIVE  NOTe:  SUMMARY  Technical  RePT,, 

JUN  65  6P  SMITH, ROBERT  a.  I 

JEFFREYS, FRAN*  B.  } 

REPT*  NO.  AIR-o93B-6/65-TR(A-11)  , 

UNCLASSIFIED  report 

SUPPLEMENTARY  NOTE! 

DESCRIPTORS:  ('FALLOUT  Shelters,  MANAGEMENT 

engineering),  (’Management  engineering,  fallout 
SHELTERS),  (’CIVIl  DEFENSE  PERSONNEL*  PERSONNEL 
MANAGEMENT),  SELECTION,  RECRUITING,  CIVIL 
DEFENSE  SYSTEMS,  INSTRUCTION  MANUALS, 

EFFECTIVENESS  (U) 

the  guioance  materials  for  selection  and 
recruitment  that  here  verified  and  evaluated  duRing 

THIS  STUDY  WERE  BASED  UPON  PORTIONS  OF  ThE 
A  *  I *R  REPORT,  «THE  RECRUITMENT, 

selection,  and  Training  of  SHELTER  managers 
AND  CORE  STaFFS*  (ENINGER  AND  FETTER,  1963). 

that  report  **s  modifieo  in  a  number  of  rays  for 
application  to  actual  shelter  situations.  The 
critical  comments  inoicateo  That  most  of  the 

REVIEWERS  FELT  that  (1)  THE  GUI0E  «aS 

applicable  to  both  the  reviewer's  shelter  situation 

AND  To  OTHER  SHELTER  SITUATIONS*  AND  U)  MOST  OF 
TH£  CONCEPTS  PRESENTED  IN  The  guide  WERE  useful, 
however,  the  reviewers  consistently  classed  the 
RECOMMENOEO  DaTa-GaThERING  FORM  aS  TOO  BURDENSOME  and 
TOO  IDEALISTIC*  The  FINOINGS  IN  The  STUDY  Were 
reflected  in  a  major  revision  of  the  guioe,  no* 

ENTITLED,  ’The  SELECTION  ANO  RECRglTMENT  of 
SHEuTeR  Managers,*  (SMITH  and  JEFFREYS, 

196b)  (AO-629  ?!<*).  THE  sCOPE  OF  tME  GUIDANCE 

was  Reduced  by  separating  the  guidance  for  selection 

AND  RECRUITMENT  From  TRAINING  ANO  ELIMINATING  ThE 
DISCUSSION  OF  The  SUPPORTING  R£S£a*CH  HEThOdOlOGY, 
the  guide  provides  more  detailed  recommendations 
in  a  simple,  »mow-to*  format,  specific  procedures, 
rather  than  general  principles,  ar£  given  for  both 
SELECTION  and  RECRUITMENT,  PROVIDING  cOpPREHEnSi VC 

guidance  applicable  to  the  entire  range  of  shelter 

SITUATIONS*  (U) 
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integrated  gujqaNce  for  shelter  management,  planning 
a  group  shelter*  iw> 

DESCRIPTIVE  NOTE:  TECHNICAL  REPT*  * 

JUN  6S  3 IP  SMITH, ROBERT  A*  JLASkY.MARY 

ANN  • 

REPT.  NO*  AlR-093C-6/*S-TR(i»» 

UNCLASSIFIED  REPORT 
SUPPLEMENTARY  NOTE: 

DESCRIPTORS:  {.FALLOUT  shelters,  management 

ENGINEERING)*  (.MANAGEMENT  engineering*  fallout 
SHELTERS)*  (.MANAGEMENT  PLANNING*  FALLOUT 
SHELTERS).  CIVIL  DEFENSE  SYSTEMS,  DECISION 

making,  instruction  manuals*  training  tui 

the  FIELD-VERIFICATION  and  revision  of  guidance 
materials  for  individual  shelter  planning  *as  the 
PURPOSE  OF  The  report*  The  existing  planning 

GUIDANCE  «AS  MODIFIED  TO  REFLECT  CHANGES  IN 

technology  and  the  shelter  planning  philosophy*  ano  a 
sample  BASIC  SHELTER  PLAN  NAS  DEVELOPED  FOR 
INCLUSION  IN  THE  GUIDE*  THE  SAMPLE  CONSISTED  OF 
SIXTEEN  COMMUNITIES  SELECTED  TO  REVIEB  AND  APPLY  THE 
GUIDANCE.  FOUR  PLANS  N£RE  *R|TT£N  DURING  THE 
APPLICATION  OF  The  GUIDANCE.  Three  of  these  plans 
adhered  closely  tc  the  air  guidance  materials  ano 

THE  FOURTH  PlaN  OCALT  PRIMARILY  »JTH  SMELTER 
PROCEDURES*  THE  CRITICAL  COMMENTS  HADE  BY  THE 
REVIEWERS  INDICATED  THAT  THERE  «£RE  NO  TECHNICAL 

inaccuracies  and  that  the  technical  background 

INFORMATION  in  the  GU10E  OVERLAPPED  «1Tm  TMaT 

provided  in  sheltcr  management  training*  the 

FINDINGS  IN  THIS  STUDY  «£RE  REFLECTED  IN  A  REVISION 

c f  the  guide*  the  Guide  has  greater  emphasis  on 

S*£lUR  MANAGEMENT*  A  SECTION  0EALIN6  »iTN  PLANNING 
FOR  SHELTER  SECURITY.  ANO  MORE  INFORMATION  ON  CL«*tN« 

the  Shelter,  hinor  revisions  rere  naoc  to  reflect 
changes  in  technology  and  Changes  in  The  federal 

PROGRAM.  (AUTHOR)  f  Wl 
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integrated  guidance  for  shelter  management*  Planning 
a  group  shelter*  <u> 

descriptive  note;  summary  of  technical  rept,, 

jUN  65  6P  SMITH. ROBERT  M •  SlaSkY.MaRY 

ANN  ; 

REPT*  NO*  AIR-D93C-6/6S-7RU  I)  i 
UNCLASSIFIED  REPORT 
SUPPLEMENTARY  NOTE  I 

DESCRIPTORS:  I*FALL0UT  SHELTERS.  MANAGEMENT 

ENGINEERING).  ( •MANAGEMENT  ENGINEERING.  FALLOgj 

Shelters),  (•management  planning,  fallout 
shelters),  civil  oefense  systems,  instruction 

MANUALS.  EFFECTIVENESS  (U) 

DURING  The  COURSE  of  a  PREVIOUS  project  for  the 
OFFICE  OF  CIVIL  DEFENSE,  THE  AMERICAN 
INSTITUTES  FOR  RESEARCH  DEVELOPED  A  GUIDANCE 

qOcument  for  individual  shelter  Planning  entitled 
planning  gUiOes  for  dual-purpose  shelters 

(SMITH  and  LASKY.  1963)  (AO-N12  392)*  ThE 
INFORMATION  PROViDEO  in  that  OoCumEnT  HAS  VALIDATED 
THROUGH  REVIEW  by  GNOALEOGaBLE  CIVIL  DEFENSE 
AUTHORITIES.  ThE  rUCSTiOh  REMAINED.  hOREVER,  AS  to 
RHEtHER  LOCAL  ClvlL  DEFENSE  PERSONNEL  cOglO 
SUCCESSFULLY  aPPLY  ThIS  GUIDANCE  TO  Tm£  PREPARATION 
OF  ACTUAL  ShElTER  PLANS.  T«E  PURPOSE  OF  ThIS 
project  «as  to  conduct  field  verification  of  the 
planning  guioe  and  to  revise  the  oocument  as 
requjreo.  the  findings  in  thjs  study  were 
reflected  in  a  major  Revision  of  the  guide,  no* 
entitled  planning  a  group  Shelter  (SmjTh  and 
LASAY,  1 945 )  (A0'429  924).  CHAPTER  I  OF  THE 

guide  «as  revised  to  clarify  The  nature  of  shelter 
PLANNING.  SO  that  IT  WOULD  receive  proper 
CONSIDERATION  |Y  SH^UR  PLANNERS.  TM£  SecOnO  CHAPTER 
OF  The  GUIDE  NAS  REVISED  to  EMPhaSUe  PLANNING  for 
shelter  nanagcment*  a  Section  Dealing  with 
planning  for  snewTer  security  «as  aooeo  to  the  guide. 
The  section  on  warning  and  shelter  t  RY  includes 
more  information  on  closing  The  shelter*  minor 
revisions  were  made  to  reflect  changes  in  technology 
and  CHANGES  in  The  FCOERaL  PROGRAM  »*ICH  QCCURRfO 
OWNING  The  COURSE  OP  ThIS  STuOV*  tU) 
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MANAGER'S  GUIDE*  I U I 

DESCRIPTIVE  NOTE!  TECHNICAL  REPT., 

JUN  AS  2 *P  BRANDEGEE « ADA  5.  1 

BEND i EM  I L  i 

REPT*  NO*  AlR-D93B-*/AS-TR(C«l ) * 

PROJl  IS33A, 

UNCLASSIFIED  report 

supplementary  note: 

DESCRIPTORS:  <*fallout  shelters,  management 

ENGINEERING),  {•MANAGEMENT  ENGINEERING,  FALLOUT 

shelters).  Instruction  manuals,  civil  defense 

SYSTEMS,  DECISION  MAKING,  DOCUMENTATION  (U) 

THE  PURPOSE  OF  THE  PROJECT  *AS  TO  DEVELOP  AND 
EVALUATE  IN-SHELTER  GUIDANCE  MATERIALS  WHICH  ANY 

fallout  shelter  manager,  trained  or  untrained,  could 

USE  AS  an  OPERATIONAL  MANAGEMENT  GUIDE*  aN  INITIAL 
VERSION  OF  THC  'ShElTER  MANAgER«S  GUIDE*  «AS 
USEO  BY  BOTH  TRAINEO  MANAGERS  AND  EMERGENT  LEADERS  IN 
29-  ANO  NB-HouR  HABITABILITY  STUDjES  CONDUCTED  BY  THC 
AMERICAN  INSTITUTES  FOR  RESEARCH*  AFTER  THE 
•shelter  manager's  guioe*  «as  revjseo,  ;t  vas 

EVALUATED  IN  an  EXPERIMENTAL  COMPARISON  with  OTHER 
TYPES  of  GUIDANCE  MATERIALS*  the  final  PRODUCT  is 
ARRANGED  by  PRIORITY  of  MANAGEMENT  decisions  and 
actions  RIThin  five  SHELTER  PHASES:  entry, 

INITIAL  ORGANIZATION  and  OPERATIONS,  ROUTINE, 

TEMPORARY  EMERGENCE,  AND  CONT |NGENC I ES 

(EMERGENCIES! ,  IT  PROVIDES  THE  MANAGEMENT 

OEC 1 5 1  ON  and  ACTIONS  NECESSARY  TO  ORGANltC  aND 

operate  a  fallout  shelter,  ano  supplies  the 

information  which  The  manager  needs  to  support  thkSc 

DECISIONS  and  ACTIONS,  (author)  <u> 
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supplementary  note: 


DESCRIPTORS;  ( «F ALLOUT  SHELTERS,  MANAGEMENT 
ENGINEERING).  («MaNaG£MeNT  ENGINEERING.  FALLOUT 
Shelters),  management  planning,  safett,  food, 
public  health,  social  psychology,  radiobiology. 

TRAINING.  CIVIL  DfcF ENSE  SYSTEMS.  COMMUNICATION 
SYSTEMS  (U) 


The  VOLUME  iS  DESIGNED  AS  a  TR‘iniNG  TEAT.  iT 
provides  an  overview  of  the  scope  and  nature  of  the 
shelter  maNaGeR»s  duties  and  Responsibilities.  Thl 
te*t  ehphaSues  general  management  principles  and 
CONSIDERATIONS.  HaTheR  Than  SPECIFIC  OPERATIONAL 
procedures. 


(U) 
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II.  PLANNlNa  A  GROUP  SHELTER*  GUI 

DESCRIPTIVE  NOTE!  A  PLANNING  GUIDE* 

JUk  AS  1 A7P  SMITH. ROBERT  A.  | 

tASKY,MARY  ANN  I 
REPT.  NO*  AIR-093C  A/*S*RP, 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE.*  SEE  ALSO  AD-*2*  939* 

DESCRIPTORS:  <«fallout  shelters,  management 

engineering),  {•management  engineering,  fallout 
Shelters),  ( •management  planning*  fallout 
SHELTERS),  RADIATION  HoNlToRS*  CIVIL  DEFENSE 

systems*  maintenance*  air  conditioning 
equipment,  safety,  food*  lighting  equipment* 
COMMUNICATION  systems*  sanitary  engineering  (U » 

THE  VOLUME  0EALS  WITH  THE  PEACETIME 

responsibilities  of  the  shelter  manager  rhich  focus 

UPON  THE  ACHIEVEMENT  aNO  MAINTENANCE  OF  A  STaTI  OF 
OPERATIONAL  READINESS  of  A  shelter  facility,  the 
planning  guioe  discusses  T>€  PRINCIPAL  FACTORS  tnp 
must  be  considered  in  planning  and  developing  a  «Reyp 
SwEt-TER.  it  also  identifies  methods  for  meeting 
Tm£  requirements  associated  a i t m  these  factors,  ano 

PRESENTS  SPECIFIC  INFORMATION  THAT  WOULO  PERN 1 7  THE 

shelter  manager  to  select  methods  appropriate  to  mis 

NEEDS.  (AUTHOR)  (U) 
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JUN  65  IlJP  3RANDESEE , AdA  S.  { 
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unclassified  report 

SUPPLEMENTARY  note:  See  also  AO-629  960. 

descriptors:  i»fallout  shelters,  management 

engineering j »  ^management  engineering,  fallout 
shelters ) ,  INSTRUCTION  MANUALS,  DECISION  MAXINGd 
civil  DEFENSE  SYSTEMS,  DISASTERS,  NUCLEAR 
WARFARE ,  SURvlwAL,  MAINTENANCE  (w; 

THE  VOLUME  was  DEVELOPED  FOR  USE  DURING  TH£  PERlC0 
OF  SHELTER  OCCUPANCY.  THIS  MEANS  THAT  The  content, 

AS  WELL  AS  iTs  ORGANIZATION  A|*D  PRESENTATION,  *AS 
DESIGNED  FOR  OPTIMUM  USEFULNESS  UNDER  EM£RGENrY 
CONDITIONS.  ThE  buiOE  LISTS  PR  I  OR  I T Y-OROEREd 
management  actions  an0  decisions,  arranged  Acceding 
to  the  PHASts  of  a  shelter  stay.,  jauthorj  ^ u > 
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INTRODUCTION  TO  SHELTER  MANAGEMENT.  1U1 

DESCRIPTIVE  NOTES  TECHNICAL  REpT.i 

UUN  65  17P  8EN0,EMIL  i COLL  1 U 5 .ROBERT  A. 
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REPT.  NO*  AlR-093B-*/A5-TR(B-l )  » 

PROJ:  1S33A 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE! 

descriptors:  <«fallout  shelters,  management 

ENGINEERING) ,  I •MANAGEMENT  ENGINEERING.  FALLOUT 
SHELTERS).  CIVIL  DEFENSE  SYSTEMS.  TRAINING. 

TEXTBOOKS  <  U  3 

’THE  PRODUCT  OF  THE  RESEARCH  DESCRIBED  IN  THIS 
TECHNICAL  REPORT  WAS  A  TRAINING  TEXT  ENTITLED 
•  INTRODUCTION  TO  SHELTER  MANAGEMENT.*  THE 
TEXT  WAS  DESIGNED  F<>R  USE  In  EnO-PROOUCT  SHELTER 

management  Training,  the  technical  report  also 
briefly  descr jbes  several  different  approaches  to 
shelter  h a n a g e m e *  training  into  which  the  training 

TEXT  CAN  BE  FIT.  THE  RECOMMENDED  APPROACH  *AS  TO 

use  the  text  as  background  reading,  and  to  use  class 
meetings  for  DISCUSSIONS  of  specific  problems  and 
guidance  pertinent  to  the  particular  group  of  shelter 

MANAGER  TRAINEES  ATTENDING  THE  COURSE*  THE  CONTENT 
AND  ORGANIZATION  OF  THE  TEXTBOOx  are  briefly 
DESCRIBED  IN  THE  REPORT,  AND  SUGGESTIONS  ARE  OFFERED 

for  further  research  in  the  field  of  shelter 

MANAGEMENT  TRAINING.  (AUTHOR)  C-U  > 
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INTROOuCTIOw  TO  SHElTER  mANAG£mEnT.  (U) 

DESCRIPTIVE  NOTe;  SUMMARY  OF  TECHNICAL  REPT., 

jUN  65  6P  SENOiEMU  ! COLL  I  NS . ROBERT  A. 


REPT*  NO.  AIR-D93B-6/65-TRIB-1 1 1 » 
UNCLASSIFIED  REPORT 


SUPPLEMENTARY  NOTE; 

DESCRIPTORS;  {»FaLL0uT  SHELTERS,  MANAGEMENT 
ENGINEERING) i  (‘MANAGEMENT  ENGINEERING*  FALLOUT 
SMELTERS).  CIVIL  DEFEnSE  SYSTEMS.  TRAInIn&. 

standardization,  textbooks  <ui 

THE  TWo-FOLO  GOAL  oF  THE  PROJECT  NAS  Tq  pREpA^E  A 

standardized  shllter  management  text&gok  and  to 

DEVELOP  an  APPROACH  TO  SM£LT£R  MANAGEMENT  TRAINING 

that  mould  permit  the  text  to  serve  the  *idest 
possible  Range  of  training  situations,  a  NUh8£R  of 

INDIVIDUALS  ASSOCIATED  *iTh  The  TRAINING  of  SkElTEr 
MANAGERS  HAVE  ATTESTED  TO  The  need  of  a  STANDARDIZED 
introduction  to  shelter  management,  it  was  felt 
that  yhe  development  of  a  text  would  be  a  step 
towards  the  goal  of  standardized  shillTeR  management 
training.  There  were  a  number  of  problems  inherent 
in  THE  DEVELOPMENT  OF  SUCH  a  STANDARDIZED  APPROACH* 
AMONG  THESE  PROBLEMS  AER£;  (1)  THE  GREAT 

diversity  in  shelter  management  students,  jn  terms  of 
educational  Background  anO  occupation;  u)  the 
wide  variation  in  curriculum  of  current  shelter 
management  training;  and  (S)  the  variety  of 
CONDITIONS  in  LOCAL  COMMUNITIES,  INCLUDING  shelter 
CONFIGURATIONS.  ENVIRONMENTAL.  POLITICAL,  and  SQcIaL 
DIFFERENCES.  (AUTHOR)  (0) 
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oescriptiye  note:  summary  of  technical  rept., 
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REPT •  NO.  AIR-D938-6/65-TRIC-I  I)  , 

UNCLASSIFIED  REPORT 
supplementary  note: 

descriptors:  <»fallout  shelters,  management 

ENGINEERING),  (‘MANAGEMENT  engineering,  fallout 
SMELTERS),  CIVIL  DEFENSE  SYSTEMS.  DECISION  MaKInG, 

CIVIL  DEFENSE  PERSONNEL,  TRAINING.  INSTRUCTION 
manuals,  survival 

the  goal  OF  the  PROJECT  HaS  TO  PREPARE  AND  TEST  A 
♦SHELTER  MANAGER’S  GUIDE*  WHICH  COULD  BE  USED 
IN“SHELTER  BY  EITHER  TRAINED  OR  nTRAInED  SHELTER 
MANAGERS  TO  ORGANIZE  and  RUN  THt  shelter.  The 
guide  must  supply  three  kinds  of  ready 
INFORMATION;  (Ij  THE  STEP-BY-STEP  DECISIONS  AND 
actions  WHICH  A  M*NaGER  MUST  MAKE  TO  ORGANIZE  AND 

operate  a  fallout  shelter;  (2)  immediate  answers 
TO  CRITICAL  SHELTER  problems  OR  CONTINGENCIES  which 
may  suddenly  arise:  and  <3)  the  supporting 
details,  including;  ACTUAL  PROCEDURES,  personnel 
AND  EQUIPMENT  REQUIREMENTS!  and  BACKGROUND 
INFORMATION  needed  TO  IrtPLfiMENT  THE  DECISIONS  AND 
ACTIONS.  (AUTHOR)  (U) 
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DESCRIPTIVE  NqTEJ  FINAL  REFT., 
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MONK. CLAIRE  8.  , jR . 1 KOEll^R . ER I CH  H.  ; 

PROD:  1200, I ITRI-M606M(RJ 

task:  1210, 

unclassified  report 
supplementary  note; 

DESCRIPTORS!  <*FALLQUT  shelters,  design). 

OPTIMIZATION,  CIVIL  defense  systems. 
PERFoRMAnCE(EnGInEERInG)  ,  PERSONNEL.  COOlInO 
*  VENTILATING  EQUIPMENT,  COSTS,  SYSTfeMS 
ENGINEERING.  EXPLOSION  EFFECTS,  PHYSIOLOGY, 

SANITARY  ENGINEERING  (U) 

the  investigation  of  minimal  equipment  needs 

INCLUDtO  AN  EXAMINATION  OF  THE  PERFORMANCE 
REQUIREMENTS  for  shelter  equipment  systems, 

CONSIDERING  These  In  relation  to  the  ATTaCk-InDuCED 
environmental  factors  and  to  The  anticipated 
conditions  of  Shelter  occupancy.  *ith  these 

PERFORMANCE  REQUIREMENTS  once  ESTABLISHED.  SUiTABlE 
EQUIPMENT  SYSTEMS  are  Then  IDENTIFIED,  here  a 
major  emphasis  is  placed  upon  The  minimization  of 
equipment  NEEDS,  as  OIcTaTEO  by  THE  RESEARCH  CONCEPT 
OF  THE  *AUSTEkE*  SHELTER.  FiNAllY,  FOR  IllUSTrATjVE 
PURPGStS,  EQUIPMENT  SYSTEMS  aR£  OEScRIBEO  FOR  The 
THREE  SHELTER  SUES  aNo  FOR  FOUR  IDENTIFIED  CLIMATIC 
REGIONS.  APPROXIMATE  ESTIMATES  OF  EQUIPMENT  COSTS 
ARE  INCLUDED*  (UJ 


104 


UNCLASSIFIED 


/BML27 


UNCLASSIFIED 

DOC  REPORT  & IBL I 06RAPHT  SEARCH  CONTROL  NO.  /QMLZ7 
AD-.631  HH2  13/13 

I  IT  RESEARCH  INST  CHICAGO  ILL  TECHNOLOGY  CENTER 
AN  INVESTIGATION  OF  HINIHAL  EQUIPMENT  NEEDS  IN 
PERSONNEL  SHELTERS.  IUI 

descriptive  note;  final  rept., 

JUN  65  7 P  HAVERS  .JOHN  A.  JMONK. CLAIRE 

B.  , JR.  UOELLER. ERICH  H*  .* 

PROj:  IITRI-M606HIH) 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE  1  SEE  ALSO  AD-*31 

DESCRIPTORS;  (»PALLOUT  SHELTERS.  DESIGN).  CIVIL 
DEFENSE  SYSTEMS.  SURVIVAL.  EXPLOSION  EFFECTS. 
physiology,  sanitary  engineering,  hazards, 
cooling  *  ventilating  equipment  (u) 


105 


UNCLASSIFIED 


/•hlzj 


UNCLASSIFIED 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO,  /6ML27 

AD-632  3S 1  6/8 

MiO#£ST  RESEARCH  INST  KaNSaS  CI^Y  MO 
FURTHER  STUuJ£S  ON  The  DEVELOPMENT  Of  a  NUTHITIONaLLY 
adequate  fallout  shelter  Ration*  cuj 

DESCRIPTIVE  note;  FINAL  REPt..  Pv.  1,  26  MAR  MA* 

66, 

MAR  66  38P  NEPL I N , HARR  ISON  £.  • 

HAYES, GENE  L*  t 
PROJ;  1300, MrI- 2769-6 

task;  mo, 

unclassified  report 
supplementary  note; 

descriptors;  (*food.  fallout  Shelters), 

NUTRITION.  orEaD  ,  CIVIL  defense  systems, 

DEHYDRATED  FOOdS,  STORAGE,  TaSTe, 

CARBOHYDRATES  (U) 

nutritional  supplements  kkere  developed  for 
consumption  *iTh  presently  available  shelter  rations* 
*hen  consumed  as  directed,  these  supplements  will 
supply  all  the  nutritional  factors  recognized  by  the 

NATIONAL  RESEARCH  COUNCIL  as  ESSENTIAL  FOR  The 
MAINTENANCE  OF  ADULTS.  THEY  Kill  EXTEND  the  USE  of 

shelter  rations  to  shelter  occupants  aho  regujRe 

SPECIAL  FEtDlNG,  AND  TO  THE  G£N£RaL  POPULATION, 

DURING  THE  POST-ATTAC*  PERloO.  THE  SUPP^EmEnTS  ARE 
OF  TAO  TYPES;  UNFLAVOREO  COMPRESSED  TABLETS,*  aNd 
OEHYDRATED  SPREADS,  FLAVORED  SO  THAT  THEY  AILL 
enhancl  the  PaLaTability  of  Ration  eiScuiT,  cracker. 

and  AAFEr.  ACCELERATED  STORAGE  TESTS  InOiCATE  THAT 
(A)  THE  TABLETS  HAVE  A  HIGH  EXPECTED  SHELF  LIFE, 

and  (a)  the  flavor  of  the  spreads  Should  be 
FURTHEk  STABIlUEO,  NE#  MINT-TYPE  and  TABLEtEO 
GRANULAR  STaRcH  CARBOHYDRATE  SUPPLEMENTS  here 
DEVELOPED,  HHICH  A RE  SOFT-TeXTUREO  and  fully 
COMPATIBLE  PITH  THE  MUCOUS  MEMBRANES  of  the  ORAl 
CAVITY,  (AUTHOR)  (U) 
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A0-A32  963  13/1  13/13  tS/3 

GENERAL  AMERICAN  RESEARCH  D I V  GENERAL  AMERICAN 
TRANSPORTATION  CORP  NILES  ILL 

PREPRODUCT  ION  PROTOTYPE  PACKAGE  VENTILATION  KIT, 

second  structural  and  human  factors  test#  <u) 

DESCRIPTIVE  NOTE:  FINAL  REPT., 

AUG  6S  9SP  LIBOVICZ, BASIL  A.  I 

NEVERIL, ROBERT  R.  .*  BEHLS  ,  HERMAN  F.  I 
REPT*  NO.  CARD- 1  278-R. 2  » 

UNCLASSIFIED  REPORT 

SUePLEMENTARY  NOTES  SUBCONTRACTED  TO  STANFORo  RESEARCH 
INST.,  CALIF.,  CONTRACT  B-7092S  C  <*9<t9A«2B )  - 
US. 

DESCRIPTORS:  ( •FALLOUT  SHELTERS,  * VENT  I LAT I  ON » • 

portable,  civil  defense  systems,  cooling  * 

VENTILATING  EQUIPMENT,  TESTS,  HUMAN  ENGINEERING, 
PERFORMANCE(ENGINEERING) ,  SPECIFICATIONS  (U) 

a  portable  ventilation  system,  designed  for  fallout 
shelters,  *as  manually  operated  continuously  for  t»o 
REEkS,  THE  PACKAGE  VEnTIlATION  *IT  (PV*) 

EVALUATED  INCLUDED  a  fan  ASSEMBLY  plus  two 
DRIVE  MGOULES.  A  PREVIOUS  TEST  HAD  DjSClOSED 
SOME  MECHANICAL  weaknesses  that  here  SUBSEQUENTLY 
CHANGED,  the  MODIFIED  PVK  FUNCTIONED  without  any 
faIuures;  therefore,  specification  hIl-v-wOabb, 

•PACKAGE  VENTILATION  KIT,  20-INCH  FaN, 

MODULAR  DRIVE  (CIVIL  OEFEnSEM,  WAS  ISSUED 
16  AUGUST  196S*  MINOR  IMPROVEMENTS  TO  THIS 
SPECIFICATION  ARE  RECOMMENDED.  ( U I 
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AD-632  96H  13/1  13/13  13/11  11/9 

GENERAL  AMERICAN  RESEARCH  OjV  GENERAL  AHER l CAN 
TRANSPORTATION  CORP  NILES  ILL 

FRICTION  LOSS  in  flexible  PlaSTIc  aIP  DUCT.  iUl 

DESCRIPTIVE  note:  final  rept.. 

OCT  AS  72P  NEVERILiROBERT  B*  1 

BEHLS, HERMAN  F.  i 
REPT*  NO.  GARO-127B-2. 

UNCLASSIFIED  REPORT 

supplementary  NOTE ,  SUBCONTRACTED  TO  stanforo  research 
INST. i  CALIF. i  CONTRACT  B-7Q92S  U9N9a-2«  )  - 
U.S. 

DESCRIPTORS!  (*FALLOUT  5HELTERS,  ventilation) . 
(•VENTILATION  DUCTS.  POLYETHYLENE  PLASTICS). 

<«PIP£S,  FRlcTlONl,  CIVIL  DEFENSE  SYSTEMS, 

PRESSURE,  FLEXIBLE  STRUCTURES,  S*iN  FRICTION, 

reduction,  gas  Flo*,  cooling  •  ventilating 

equipment  (O) 

TESTS  *ERE  CONDUCTED  to  DETERMINE  tme  pressure  drop 
characteristics  of  20-inch  diameter,  n-mil  Thica, 
polyethylene  tubing  and  both  Factory  and  shelter 
FABRICATED  90-0EGREE  elbo*s.  the  tests  mere 
performed  at  flo«  rates  ranging  from  i3gu  to  «ioq 
cubic  feet  per  minute,  these  plastic  components 
are  PART  of  A  PORTABLE  VENTILATION  system  t„at  BAS 
developed  for  civil  defense  fallout  shelters, 

SPECIFICATION  MIl-V-NQAMS.  FULLY  INFLATED 
20-INCh  DIAhEtER  PLASTIC  TUBING  has  about  ThREE- 
QUaRTEKS  OF  The  pressure  OROP  OF  SHEtT-METAL  OucT, 

MORE V£R ,  The  LAST  FIFTY  FEET  OF  A  PlASTJC  OWCT 
SYSTEM.  AHICH  iS  NOT  COMPLETELY  JNFlATEO,  HAS  1-1/2 
TO  3  TIMES  The  PRESSURE  QROP  PER  FOOT  OF  FUlLY 

inflated  plastic  tubing,  the  result  is  t*aT  foR 

OUCT  SYSTEMS  OVER  iuU  FEET  eONG  Th*  PRESSURE  DROPS 
FOR  SMEET-hETal  AND  PlASTIC  TUBInG  ARE  APPROXIMATELY 
the  same.  t«e  friction  losses  for  both  factory 
fabricated  and  Shelter  fabricated  ElSobs  «ere 

ESTABLISHED,  a  MU-INCH,  SMOOTH  MAOlWS,  90. DEGREE 
FACTORY  FABRICATED  elbob  is  RECOMMENDEO  FUR  use  BITh 
the  civu  defense  Package  ventilation  kit. 

This  ElbQ*  OEVELuPS  a  PRESSURE  o«op  lQuivalent  to 
§3  FEET  OF  STRAIGHT  Tu»1NG.  THE  BEST  SHELTER 

fabricated  elbob  is  a  three-piece  Elbob  *ith  a  raoius 

OF  *0  INCHES  that  Can  be  FABHICaTEO  FROM  the  STRAIGHT 

tubing  and  Tape  stocked  in  the  Package 

VENTILATION  ait,  THIS  ElbO*  develops  A 
PRESSURE  DROP  EQUIVALENT  TO  90  F££T  OF  S  TRA I j#T 
TUBING.  (AUTHOR)  108  <U> 
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GEORGIA  *  V  ATHENS 

SHELTER  OwCUPANCY  STUDIES  AT  THE  UNIVERSITY  OF 
GEORGIA.  (U> 

descriptive  note:  final  rept. 

DEC  AS  2NNP  HAHHESt  JOHN  A.  J 

TASK:  1 520  t 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE  I 

DESCRIPTORS.*  CF ALLOUT  SHELTERS. 

•ADJUSTMENT ( PSYCHOLOGY ) ) .  (-CIVIL  DEFENSE 
SYSTEMS.  -PERSONNEL  MANAGEMENT),  TRAINING. 

Confined  Environments,  civil  defense  personnel  ( u > 

from  1962  through  19*5  the  university  of 

GEORGIA  CIVIL  DEFENSE  RESEARCH  STAFF 

conoucteo  eight  simulated  community  fallout  shelter 
occupancy  tests  for  the  office  of  civil 

DEFENSE.  INVESTIGATED  VARIABLES  INCLUDED 

organizational  and  environmental  factors, 
participants  acre  men,  «omen,  and  children,  aged  u 
70  years,  the  last  t«o  300-person  tests,  conducted 
IN  1V6S.  form  The  basis  FOR  The  REPORT.  (AUTHOR) 

|U» 
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ODC  RfcPORT  djSLlOtaRAPMf  SEARCH  CQnTRO|.  NO.  /BMl2? 

AD-*35  5u2  IS/:  S/9  5/10  li/li 

GEORGIA  UN J  V  ATHENS 

SHELTER  OCCUFanCt  STUDIES  a*  The  UNIVERSITY  OF 
GEORGIA  (APPENDICES). 

DEC  65  1 9ttP 

UNCLASSIFIED  report 

SUPPLEMENTARY  note;  See  also  A0-6DS  SQI. 

DESCRIPTORS:  (^FALLOUT  SHELTERS, 

•  ADUUSThENT(PSYCHOlOGY) )  ,  ( *C I  V  I L  defense 
SYSTEMS,  .PERSONNEL  MANAGEMENT),  CONFINED 

environments,  hedical  examinations,  tables, 
PSYCHOMETRICS 

contents:  pre-shelter  questionnaire  data; 

MEDICAL  RECOnD  oata;  structured  and  UNSTRUCTURED 
DIARY  data:  ENVIRONMENTAL  Data;  ShElTEREE 
personal  POSSESSIONS  Data;  EMERGENCY  OPERATIC 
CENTER  PROGRAM* 
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ODC  REPORT  BIBLIOGRAPHY  SEARCH  CONlROL  NO*  /8NLZ7 

AD-637  763  15/3  S/1 

SYSTtH  DEVELOPMENT  CORP  SANTA  MONICA  CALI F 
EMERGENCY  OPERATIONS  RESEARCH*  (U) 

DESCRIPTIVE  Note:  SUMMARY  REpT. 

HAY  66  IMP  CUASACR  ,  B  *  L*  (FLINT, RHEA  l 

GIBBONS, R.  D,  IHANEY  ,T*  P.  JJARRETT.M*  F.  I 
REPT.  NO,  TMd.)-293«/000/00, 

unclassified  REPORT 

supplementary  note: 

descriptors:  (•CIVIL  defense  systems,  management 

planning),  fallout  shelters,  reviekS,  disasters, 

DATA  PROCESSING  SYSTEMS,  FIRE  SAFETY,  DECISION 

MAKING  (U) 

THREE  FINAL  REPORT  VOLUMES  MF.RE  ISSUED,  nhich 
DOCUMENT  IN  D£TaIL  ThE  CONTRACT  *CR*  ACTIVITIES. 

the  contents  of  each  of  These  t*ree  are  briefly 
summarized  in  this  volume*  the  documents  are: 

TECHNICAL  MEMORANDUM  293S/0Q i  (AD-637  7*6)  - 
FINAL  REPORT  ON  EMERGENCY  OPERATIONS 
SIMULATION  RESEARCH  -  Th,S  REPORT  DOCUHENTS 

those  aspects  of  the  research  that  rere  primarily 

LABORATORY  ORIENTED.  TECHNICAL  MEMORANDUM  2B3B/ 

002  ( AO-637  7*7 )  •  OATA  PROCESSING  FOR 

LOCAL  C i V  T  L  defense:  an  INVESTIGATION  Of 

TrtE  POTlmTIalS  -  THIS  REPORT  PRESENTS  To  OCO 

The  necessary  CONSIDERATIONS  THaT  MUST  BE  MET  BEFORE 

A  LOCAL  DIRECTOR  OCCIOES  t 0  UTILIZE  OATa-PRoCESSI NG 

EQUIPMENT  FOR  LOCAL  CIVIL  DEFENSE.  TECHNICAL 

MEMORANDUM  2  vji/003  (AD-437  7*S)  -  FIRE 

OaTa  FROM  The  ratts  riot;  results  OF 

PRELIMINARY  ANALYSIS  AND  EVALUATION  -  ThIS 

Report  documents  the  results  of  a  preliminary 

ANALYSIS  and  EVALUATION  OF  OATA  FROM  THE  »*T7S 
R.OT  PROVIDED  BT  THE  U*  S.  DEPARTMENT  OF 

agriculture,  w*  s.  forest  service.  (author) 

(U) 
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AO-63?  8U6  1  S/3  13/12 

IIT  RESEARCH  INST  CHICAGO  ILL  TECHNOLOGY  CENTgR 

shelter  ka41Tability  in  existing  buildings  unqer  fire 

EXPOSURE.  {g> 

DESCRIPTIVE  note:  FINAL  SUMMARY  RESEARCH  Rt-PT.,  HAY  6 S' 
DAN  66. 

JUn  66  1H9P  WATERMAN., HOHaS  E.  i 

REFT.  NO.  M6 1 2 ,  » 

CONTRACT;  N22«*62M 79J-683SS. 

UNCLASSjFlEO  REPORT 

supplehentary  note: 

descriptors:  i*fallout  shelters*  *fire  safety,* 

civil  defense  systems,  buildings,  rood,  CERAmIC 

MATERIALS,  F[ReS.  COMBUSTION  PRODUCTS,  fluid 

mechanics  <uj 

EXPERIMENTS  WERE  PErFOr/--  IN  FULL  5CALE  BUILd*NGS 
to  obtain  information  regarding  The  habiTabiliTy  op 
FAllOUT  SHElTeRS  IN  EXjSTjnG  BUDDINGS  UnOER  Fire 
EXPOSURE,  ONE  TIAO-STuRT  aNL  T>I»0  ThRe£“SToRT 
BUIlOInGS  OF  mXSONRY  AnO  WCOO  UOiST  CONSTrtUCT IOn  *ERe 
USED •  THE  FIRE  LOAD  qP  THE  ROOM  Qf  FIRE  oRJGIn 


typical  qf  rEsioentjal  Construction*  results 
indicate  that  oxygen  depletion  in  an  active  fiRe  zone 
will  BE  reproduced  throughout  interconnect, nG  spaces* 

CARBON  MQNGXIdF  CONCENTRATIONS  of  TS  PERCENT  of 

those  in  the  active  fire  zone  were  found  at  places 
Removeo  from  the  fire  but  on  the  Same  or  migheR 
levels,  for  these  buildings,  wind-induced  pressure 
differences  aere  greater  than  fire-induced  pRessure 
differences  and  thus  would  have  had  greater  effect  on 

the  INFILTRATION  OF  FIrE  gases  THROUGH  SHELTER 
BARRIERS.  The  long  LASTING  EFFECTS  DEBRIS  FIReS  in 
contact  wiTh  the  shelter  were  found  to  produce 

DANGEROUS  HEATING  OF  Tn£  SHELTER.  (AUTHOR!  (U) 
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DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /BML2y 

AD-49Q  823  */8 

GEORGIA  EXPERIMENT  STATION  EXPERIMENT 
STORAGE  STABILITY  OF  CIVIL  DEFENSE  SHELTER 
RATIONS.  (U) 

DESCRIPTIVE  NOTE!  ANNUAL  REPT*  NO*  4,  21  JUN  45-10  dUN 
84  • 

OCT  4*  77 P  WOODROOF . J.  G*  ICECIL.S.  R*  f 

CONTRACT:  3A-i9-l29-QM-2050lN> . OCD-OS-42- l 54 

HOniToR:  USA-NLABS  TR-*7*2S-CD 

UNCLASSIFIED  report 

supplementary  note: 

DESCRIPTORS:  {•FOOD,  STORAGE),  stability. 

CIVIL  DEFENSE  systems*  preservation*  fiberboard* 

containers,  physical  properties,  taste* 

fallout  shelters  < u I 

PROGRESS  IS  REPQRTEO  ON  STOraGE  Of  II)  9  LOTS 
OF  SURVIVAL  CRACKERS,  9  LOTS  OF  SURVIVAL  BISCUITS* 
and  l  LOTS  OF  BULGUR  WAFERS  FOR  34  MONTHS*  AND  12) 

3  lots  of  carbohydrate  supplement  FOR  18  AND 

MONTHS.  AT  I0CF/8QS  R.H.,  100/S7S.  70/801, 

70/57J,  90/573.  ArD  OF.  TWO  SPECIAL  CASES  OF 
BISCUITS  FROM  APPROXIMATELY  92  hOnThS  STORAGE  IN  A 

gsa  common  storage  warehouse  are  also  Reported  on* 

DATA  INCLUDE  (A)  BURSTING  STRENGTH*  MOjSTURE, 
and  GENERAL  CONDITION  OF  V 3C  FIBERBOARD  cases, 

(B)  corrosion,  coating  defects,  and  leakage  of  2 
1/2-Gal.  and  5-GAL.  metal  cans,  (c)  GENERAL 
package  and  product  condition,  ioy  residual 

OXVGtN,  FRACTURE  STRENGTH,  MOISTURE,  PEROXIDES,  AND 
FREE  FATTY  ACIDS  OF  t«E  WHEAT  PRODUCTS,  <E) 

moisture,  ph,  and  sugars  of  the  supplements,  and 

IF)  COLOR,  SENSORY  QUALITY  AND  HEDONIC  RATINGS 
FOR  ALL  PRODUCTS,  (AUTHOR)  (U) 
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AD**4*  1  *95  )B/B  13/13  S/;l 

I0»A  AORICLlTURa^  ANq  HOrt£  ECONOMIC*  EXPERIMENT  STATION 
AMtS  OtPT  OF  SOCIOLOGY  AND  aNThRQPOLQGY 

adoption  of  public  faLwOut  shelters,  a  1969  naTional 

STUDY.  iU) 

DESCRIPTIVE  note;  FINaL  R£PT., 

66  B99P  AuONOLAN.OERALD  E»  * 

BE  AL . GEGrGE  M,  ; BOHLEN , JOE  M.  i 
REPT.  NO.  RURAL  50C I0l0GY-N9 
TASK:  9B11-E 

unclassified  Report 

SUPPLEMENTARY  NOTE;  See  ALSO  AD-6NI  696. 

descriptors;  (»fallout  shelters,  public 
OP  I N  I  ON  I  .  CIvIl  DEFFnSE  SYSTf-MS,  ATTITUDES. 
perception,  analysis,  nuclear  warfare  iu> 

A  MODEL  OF  the  ADOPTION  PROCESS  is  USED  TO  ANALYZE 

the  puBlic*s  progress  in  adopting  The  idea  of  usjn& 
PUBLIC  FaLloUT  SHELTERS  IN  THE  EVENT  OF  nUClEaR 
attach,  the  analysis  IS  based  on  FINDINGS  FROh  The 
1969  OCD  NATIONAL  SURVEY  OF  1969  RESPONDENTS. 
RESPONDENTS  Are  ASSIGNED  TO  ONE  OF  FIVE  ADOPTION 
STAGES;  99.7*  OF  THE  RESPONDENTS  WERE  UNAWARE  OF 
THE  EXISTENCE  OF  PUBLIC  FALLOUT  SHELTERS  IUNA#ArE 
STAGE);  10.2*  WERE  A*AR£  OF  PUBLIC  FALLOUT 

shelters  but  had  no  additional  Information  about  them 

(AWARE  STAGE);  16.6s  WERE  AWARE  OF  AND  HAD 
ADDjTiONAL  INFORMATION  ABOUT  PUBLIC  FALLOUT  ShElTERS 
BUT  HAD  NOt  THOUGHT  ABOUT  U5l*G  THEM  IINFOrMAtION 
STAGE);  IC.^S  WERE  A*A RE  OF.  HAD  ADDITIONAL 

information,  and  had  thought  about  using  public 
fallout  shelters  but  had  not  decioed  to  go  to  a 
public  fallout  shelter  (evaluation  stage  1  • 

IB.**  a£SE  AaARE  of,  HaO  ADDITIONAL  INFORMATION, 
had  THOUGHT  AaQOT  USING  aND  HAD  DtClDED  TO  GO  To  a 

public  fallout  shelter  in  The  event  of  nuclear  aT7ack 

(ADOPTION  STAGE).  The  RELATIONSHIPS  BETWEEN 
SELECTED  DEMOGRAPHIC  AflO  ATT  S  fUDE  VARIABLES  AN0  STAGE 
OF  ADOPTION  Op  PUBLIC  FALLOUT  SHELURS  aR£  anaLYZ£0» 
(AUTHOR)  (U) 
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2  ORA  AGR  2  CULTURAL  AND  HOME  ECONOMICS  EXPERIMENT  STATION 
ames  dept  Of  SOCIOLOGY  and  ANTHROPOLOGY 
ADOPTION  OF  PUBLIC  FALLOUT  SHELTERS,  A  2*6G  NAT  I ONAL; 
STUDY.  I U I 

descriptive  notes  summary  of  the  final  Reft,, 

66  3<4P  KL0N6LAN, GERALD  E*  ! 

BEAL.GEORGE  M.  JBOHLENoJOE  m.  ; 

REPT.  NO.  RURAL  S0CI0L0GY-H9S 

task:  mbu-e 

UNCLASSIFIED  report 

SUPPLEMENTARY  note:  SEE  ALSO  AD-6BI  6<45, 


DESCRIPTORS:  (•FALLOUT  shelters,  public 

OPINION).  CIVIL  DEFENSE  SYSTEMS,  ATTITUDES* 

PERCEPTION,  analysis,  nuclear  *ARFaRE  {«) 

A  MOUEL  OF  The  ADOPTION  PROCESS  IS  USED  TO  ANALYZE 
THE  PUBLIC’S  PROGRESS  IN  ADOPTING  THE  IDEA  OF  USJNG 

public  fallout  shelters  In  the  event  of  nuclear 
attack,  the  analysis  is  $ ased  on  findings  from  The 
1*6<4  QCD  national  SURVEY  0 F  1N6<4  RESPONDENTS. 
RESPONDENTS  ARE  ASSIGNED  TO  ONE  OF  FIVE  ADOPTION 
STAGES)  HH.7»  OF  THE  RESPONDENTS  WERE  UNAWARE  OF 

the  existence  of  public  fallout  shelters  aunaware 

STAGE):  20*22  MERE  AWARE  OF  PUBLIC  FALLOUT 

SHELTERS  but  had  NO  additional  information  ABOUT  THEM 

(AWARE  STAGE))  16. 6*  WERE  AWARE  OF  AND  HAD 
ADOiTjONAl  INFORMATION  about  PUBLIC  FALLOUT  SHELTERS 
BUT  HAD  NOT  THOUGHT  ABOUT  USING  THEM  (INFORMATION 
STAGE),*  10.2*  WERE  AWARE  OF,  HAD  ADDITIONAL 
INFORMATION,  and  HAD  THOUGHT  ABOUT  USING  PUBLIC 
FALLUUT  SHELTERS  but  HAD  NOT  DECIDED  TO  GO  TO  A 
PUBLIC  FALLOUT  SHELTER  (EVALUATION  STAGE)! 

18.2*  WLHE  AWARE  OF.  HAO  ADDITIONAL  INFORMATION, 
had  THOUGHT  ABOUT  USING  AND  HAD  DECIDED  TO  GO  TO  A 

public  fallout  shelter  in  the  event  of  nuclear  attack 
(adoption  siage).  the  relationships  between 
SELECtEO  DEMOGRAPHIC  and  attitude  variables  And  stage 
of  adoption  of  public  fallout  shelters  are  analyzed. 

(AUTHqR 1  ( U  i 
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GENERAL  AMERICAN  RESEARCH  DIV  G£N£RAL  AMERICAN 
TRANSPORTATION  CORP  NJLES  ILL 

NATURAL  ventilation  test  of  an  aboveground  fallout 

SHELTER  IN  CHICAGO,  ILLINOIS,  (U) 

AUG  66  82P  HENNINGER, ROBERT  H.  1 

MAOSON, CHARLES  A,  5 
REPT*  NO.  GARD-1268-81 

UNCLASSIFIED  report 
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descriptors;  (*f*llout  shelters,  ventilation), 

TESTS »  WIND,  TEMPERATURE,  HUMIDITY,  ILLINOIS, 

CIVIL  DEFENSE  SYSTEMS  (U) 


THE  RESULTS  ARE  REPORTeO  On  A  NATURAL  VENTILATION 
test  of  a  corridor-type  shelter  lqcated  in  Chicago. 
the  effective  temperature  of  this  Shelter  when 

OCCUPIED  aT  a  DENSITY  OF  10  SQUaRE  FEET  P£R  PgRSON 
WILL  NOT  EACEED  &3F  FOR  MORE  ThAN  S£VEN  OA^S  0Urin6 
AN  AVERAGE  Year.  THIS  INTERIM  REPORT  DESCRIBES 
environmental  tests  performed  in  a  specific  Shelter 
the  discussion  of  The  results  is  preliminary  and 

SHOULD  NOT  bE  USED  AS  THE  BASIS  FOR  GENERaL 
CONCLUSIONS,  a  SUBSEQUENT  final  report  WILL 


include  a  comparative  evaluation  of  data  from 
subsequent  tests  havjng  a  variety  of  configurations 

and  LOCATIONS.  (AUTHOR) 
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DEVELOPMENT  of  f ire  resistance  ratings  for  shelter 
components. 
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descriptors:  <*fire  resistant  materials,  *fallout 

SHELTERS),  FIRE  SAFETY,  CIVIL  DEFENSE  SYSTEMS i 

brick,  calcium  compounds,  sulfates,  hydrates. 

MOOD,  FLAMMABILITY,  FIBERBOARD,  TEMPERATURE. 

PRESSURE,  MEASUREMENT,  THERMAL  RADIATION  (U) 

EXPERIMENTS  were  performed  to  EVALUATE  the 
RESPONSES  OF  SHELTER  COMPONENTS  TO  TYPICAL  FiRE 

exposures  in  order  to  develop  means  for  predicting 

THESE  RESPONSES  FROM  THE  RESULTS  OF  A  MINIMUM  NUMBER 

of  standardized  Tests,  exposures  ,»ere  provided 

AN  INFRARED  LAMPBaNK,  SAMPLES  INCLUDED  MATERIAL  OF 
BOTH  HIGH  AND  LOW  INSULATING  QUALITIES,  INERT 

materials,  and  those  exhibiting  ablative  and 
dehydration  processes,  each  sample  W*s 

APPROXIMATELY  U-IN.  WIDE,  2N-IN.  HIGH  *ND  2-IN. 

ThiU.  RESULTS  INDICATE  THAT  F  jrE  RESISTANCE  OF  A 

barrier  is  considerably  affected  by  the  intensity  Of 
exposure,  for  homogeneous  combustible  materials, 

THIS  EFFECT  CAN  BE  EXPRESSED  APPROXIMATELY  JN  TERNS 
BF  THE  AREA  EQUIVALENCE  METHOD  SUGGESTED  BY 
INGBERG*  FOR  homogeneous  NON-COMBUSTIBLE 
materials,  containing  free  water,  this  method 

PRODUCED  ERRORS  RAnGInG  FROM  10  To  31  PERCEnT. 

this  error  is  substantially  larger  for  materials 
containing  both  free  and  CHEMICALLY-COMBINED  water, 
in  TnE  CASE  OF  NON-hOmOgENEQUS  MATERIALS.  TME  ERROR 
RANGED  FROM  62  TO  84  PERCENT.  (AUTHOR)  (U) 
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UNCLASSIFIED  REPORT 

SUPPLEMENTARY  note;  see  ALSO  A0-GQ2  315. 

DESCRIPTORS;  ( •CONFINEMENT (PSYCHOLOGY)  • 

•FALLOUT  SHELTERS).  (^CONFINED  ENVIRONMENTS. 

FALLOUT  SHELTERS).  STRESS  *  PSYCHOLOGY )  ,  SOCIAL 
PSYCHOLOGY.  REaCT I  ON (PSYCHOLOGY)  .  BEHaVIORi 
ADJUSTMENT (PSYCHOLOGY ) ,  CIVIL  DEFEnSE  SYSTEMS. 
STATISTICAL  ANALYSIS,  fear.  PSYCHOMETRICS, 
PERCEPTION(PSYCHOLOGY),  LEADERSHIP  (U) 

THE  STUDY  WaS  OESISNED  TO  CROSS*VaLIDaTE  MEASURING 
INSTRUMENTS,  to  PROVIDE  a  REFINEMENT  OF  METHODOLOGY 
FOR  USE  IN  FUTURE  SHELTER  STUqIES,  TO  INVESTIGATE  THE 

effects  of  specified  shelter  relevant  stresses,  and 

TO  APPROXIMATE  A  STANDARD  FOR  EVALUATION  OF  INDICE5 
OF  PSYCHO.SOCIAL  STRESSES  OCCURRING  IN  SHELTER 
CONFINEMENT.  THESE  PURPOSES  WERE  ACCOMPLISHED  BY 
COMPARING  Tm£  REACTIONS  o F  TiO  EGUiVAlEnT  groups,  On* 
SUBJECTED  To  SELECTEO  STRESSES  AND  the  other  not.  on 
specifically  designed  Rating  forms,  tests,  and 
EXPERIMENTAL  TASKS*  all  other  CONDITIONS  of 
confinement  here  equivalent  f or  the  two  groups* 

ThE  validation  PROCEDURE  ConsiSTEO  0 F  COMPARISONS 

between  the  original  group  from  the  psychiatric 
hospitals  and  both  groups  from  The  shelter 

CONFINEMENTS.  ADDITIONAL  INFORMATION  Was  OBTAINED 

through  the  use  of  two  groups  in  the  validation 
PORTION  OF  THE  STUDY.  THE  RESULTS  OF  THE  STUDY 
INDICATED  that  A  SHELTER  GROUP  WHO  RECEIVED 
SUPPLEMENTARY  PSYCHOLOGICAL  SUPPORTS  EVIDENCED  a 

greater  acceptance  of  confinement  than  The  group  for 
WHOM  NONE  W£«E  PROVIDED*  THE  EXPERIMENTAL  OaTa 
VALIDATED  previous  findings  and  showed  that  certain 
behaviors  appear  to  be  important  in  The  psychological 

ENVIRONMENTS  that  EXIST  aT  THE  BEGINNING  OF  AND 

following  a  Period  of  confinement.  ^author.)  (U) 
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descriptors:  <*fallout  SHELTERS,  ^management 

ENGINEERING),  TEXTBOOKS,  INSTRUCTION  MANUALS. 
EFFECTIVENESS,  MANAGEMENT  PLANNING,  TRAINING, 

CIVIL  DEFENSE  SYSTEMS,  CIVIL  DEFENSE  PERSONNEL  ( U 3 

IN  1945,  THE  AMERICAN  INSTITUTES  FOR  RESEARCH 
PRODUCED  A  Set  of  documents  designed  TO  AID  PERSONS 
WITH  SHELTER  MANAGEMENT  RESPONSIBILITIES  IN  CARRYING 
OUT  BOTH  THEIR  PEACETIME  AND  EMERGENCY  DUTIES*  THE 
fCIRST  VOLUME  IN  THE  SET  IS  A  TRaInInG  TEAT  NH1CH 
SERVES  AS  AN  INTRODUCTION  TO  THE  SUBJECT  OF  SHELTER 
MANAGEMENT*  THE  SECOND  volume  IS  a  GUIDANCE 
oocjment  for  planning  a  group  fallout  smelter*  tme 

FINAL  DOCUMENT  IS  FOR  IN-SHELTER  USE,  To  ASSIST  THE 
MANAGEMENT  STAFF  IN  ORGANIZING  AND  OPERATING  A 
SHELTER  UNDER  OCCUPaNCY  CONDITIONS*  TOGETHER,  THE 
THREE  DOCUMENTS  Make  up  AN  INTEGRATED  GuIOANCE 
package  which  COVERS  the  broad  range  of  information 
and  action  requirements  for  Shelter  planning  ano 
MANAGEMENT,  the  objective  of  the  research  program 
DESCRIBED  IN  THIS  REPORT  WAS  TO  ObTaIN  EMPIRICAL  DATA 

on  the  Individual  f  .  ectiveness  of  these  guidance 

DOCUMENTS  AND  TO  ASSESS  THE  EFFEC T l V£NESS  OF  VARIOUS 
COMBINATIONS  oF  ThESE  MATERIALS  in  ENhAnC I Ng  T hE 
PEACETIME  and  EMERGENlY  SHELTER  MANAGEMENT  functions* 

t  author )  (U) 
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DESCRIPTORS;  (.FALLOUT  SHELTERS,  •MANAGEMENT 

engineering),  civil  defense  s'st.ms.  materials, 

handbooks,  training  devices,  cr.  il  defense 

PERSONNEL  ( u  > 

the  Report  describes  t*o  small  scale  research 
efforts  dealing  with  the  subject  of  management 
guidance  materials  for  use  in-shelUr.  The  first 
EFFORT  CUlInInATED  In  A  pROTOTYpt  abbreviated 
guidance  a i o  designed  for  The  small  iunde8  so 
person)  shelTer.  this  version  tried  to  avoid  some 
of  the  shortcomings  of  previOus  management  guidance 

DOCUMENTS,  SUCH  as  LARGE  SUE  OR  INFLEXIBILITY  Of 
USE.  THE  SECONO  SECTION  OF  THIS  REpQrT  IS  BASED  On 

a  revie*  of  The  relatively  meager  literature  on  the 
preparation  of  *nitten  materials  for  emergency  use. 
it  DISCUSSES  the  major  ^GRAPHIC  ART t  FACTORS  THAT 
SHOULD  be  CONSIDERED  IN  DEVELOPING  EMERGENCY  guIOaNCE 
MATERjAuS  AnO  PROVIDES  RECOMMENDATIONS  For  GU;DanCE 
PREPARATION  HhERE  APPROPRIATE.  (aWYhOR)  (U) 
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AMERICAN  INSTITUTES  FOR  RESEARCH  PITTSBURGH  PA  INST 
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AN  EAPERIMENTaL  STUDY  OF  ^INTEGRATED  GUIDANCE  FOR 
SHELTER  MANAGEMENT*. 

DESCRIPTIVE  NOTE!  FINAL  REPT., 
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DESCRIPTORS*.  l*FALLOUT  shelters,  management 
engineering:,  civil  oefense  SYSTEMS.  MANAGEMENT 
PLANNING.  CIVIL  OEFEnSE  PERSONNEL.  TRAInInO 
DEVICES.  HANDBOOKS,  EXPERIMENTAL  DESIGN  (U) 

A  THREE-VOLUME  package  of  integrated  SHELTER 
MANAGEMENT  MATERIAL  «aS  recently  PRODUCED  FOR 
application  to  shelter  management  training,  shelter 
planning,  And  in-shelter  management,  this  report 
deals  »ith  an  experiment  to  Obtain  empirical  data  on 
the  -INDIVIDUAL  EFFECTIVENESS  OF  THESE  DOCUMENTS  AS 
WELL  AS  the  IMPACT  OF  VARlOyS  COMBINATIONS  OF  TmE>C 

materials  on  shelter  planning  and  shelter  Management, 
the  DEPENDENT  VARIABLES  INVOLVED  IN  THE  EXPERIMENT 

were  performance  on  a  shelter  planning  test  ano 
a  shelter  management  test,  the  independent 
variables  Included  shelter  management  training,  use 
OF  A  shelter  occupancy  exercise,  shelter  PLANNING 
oiEntatjon  and  planning  experience,  the  presence  or 
absence  of  shelter  management  guidance,  the  nature  of 
the  Shelter  situation,  ano  the  background  estuoent 
VS.  EXECUTIVE)  OF  THE  SUBJECTS.  TnE  RELATIONSHIP 
OF  MENTAL  ABILITY  TO  BOTH  OF  THE  OEPENOENT  VARIABLES 
AlSO  A AS  MEASURED  ANO  CONTROLLED*  (AUTHOR)  <U> 
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DESCRIPTORS;  (•SHELTERS,  MANAGEMENT 

engineering).  (•governhent  employees. 

RECRUITING),  CIVIL  DEFENSE  SYSTEMS,  SELECTION, 

PERFORM aNCE ( hUraN )  .  URbAN  AREAS,  COSTS, 

CIVIL  DEFENSE  PERSONNEL,  TRAINING  (U) 

THE  PURPOSE  OF  T«£  PRESENT  STUqY  HAS  BEEN  To 

evaluate  federal  personnel  as  shelter  manager 

RECRUITERS  aNd  To  ANALY2E  The  EXPERIENCES  of  these 
RECRUITERS  iN  VARIOUS  METROPOLITAN  AREAS.  T„E 

sample  consisted  of  four  cities  from  Three  of  tM£ 
eight  oco  Regions,  city  i  and  city  2  conducted 
PROGRAMS  SPECiFICAllV  for  THE  STwDY .  ADOITIuNAl 
OaTa  *ERE  GaThEREO  from  an  ON-GOING  RECRUITMENT 
PROGRAM  in  city  D  and  from  TmE  EFFORTS  OF  an  qFFjCC 
BUILOING  COMPLEX  in  city  n.  city  I  ANO  CITY  2 

useo  personal  contact  mith  teams  consisting  of  soTh 

federal  and  local  PERSONNEL,  city  i  USED 
PERSONAL  CONTACT  BY  LOCAL  PERSONNEL  Only,  and  the 
OFFICE  BUILDING  complex  IN  clTT  «  RecruIT£0  ThRDUgh 
A  ftROUp  MEETING  AnO  4.ETTER  CAMPAjqN.  iU 


122 


UNCLASSIFIED 


/•ML27 


UNCLASSIFIED 


DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /BML27 

AO-ANS  286  1S/3  S/8 

AMERICAN  INSTITUTES  FOR  RES£a*CH  PITTSBURGH  Pa  INST  pO* 
PERFORMANCE  TECHNOLs-uY 

SOME  training  implications  OP  La*G£  SHELTERS.  (U) 

DESCRIPTIVE  Note:  technical  REPT.I 
SEP  AA  NOP  SENDiEMIL  t 

REPT •  NO*  AIR-0-93BI-9/AA-PR 

UNCLASSIFIED  report 


OESCRIPTONS:  (•SHELTERS,  management 

ENGINEERING) ,  ( *SUPER V 1  SORT  PERSONNEL  ,  TRAINING), 

CIVIL  DEFENSE  SYSTEMS,  MANAGEMENT  PLANNING, 

leadership,  simulation,  management  control 

SYSTEMS,  DECISION  MAKING, 

performance (human)  iu> 

BASED  largely  UPON  CONCURRENT  a]R  RESEARCH  IN  THE 

area  of  shelter  managehent  simulation,  an  analysis  or 
the  Impact  of  the  large,  comPlE;.  shelter  on  shelter 

HANA-EMENT  TRAINING  NEEDS  «aS  CONDUCTED.  THE  LARGE 
SnEuTER  ;S  SEEN  AS  REGUiRjNft  TH£  TYPE  Or  OVERALL 
LEADERSHIP  T« a t  only  PERSONS  RITh  PRE-EXISTING 
SUPERVISORY  SAluLS  CAN  SUPPLY.  SUCH  PEOPLE  aRC, 

A >vO  wARGE,  Nt  I  ThER  ATTRACTED  nOR  MElPEO  BY  THE 

standard  smelter  managehent  training  course,  the 

OBJECTIVES  OF  EXECUTIVE  ShElTER  MANAGEMENT  TRAINING 
ShCulD  BE  (1i  to  REVEAL  TO  THE  STUDENT  THE 

complexity  of  the  large  shelter  *nd  the  types  of 
8»o«uems  that  can  threaten  its  integrity,  an?  44) 

TO  lOENrirr  AND  OrAHATUE  the  differences  bctbcen 
peacetime  and  EMERGENCY  MANAGEMENT,  to  ACHIEVE 
T„ESE  OBJECTIVES  |T  ;S  RECOMMCnOCO  T*AT  TRAINING  FOR 

eaECutjve  Shelter  managers  incorporate  <n  a 

P «.  ANN  I NG  SESSION  ;N  AhICM  TRAINEES  PARTICIPATE  IN 

developing  a  shelter  plan  for  a  large.  complE*  pu»uc 

SHELTER,  XNO  (2)  A  LARGE  SHELTER  SIHUlATION  6AHE 
8lAYL0  DwRIng  The  OCCUPANCY  EXERCISE  IN  RHlC*  THE 
STwOt^'s  aSSuhE  The  ROlcS  OP  AM  EXECUTIVE  CA0RE  OP  A 
wARGc  ShElTEk.  ( U ) 
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ENGINEERING),  CONFINED  ENVIRONMENTS, 
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ANXIETY,  cIvIL  DEFENSE  PERSONNEL  »  SUPrRVjSORY 
PERSONNEL,  GAME  THEORY-  DECISION  F,AA;nO, 

training,  le aDeRSp i p a  simulation,  social 

PSYCHOLOGY  (U) 

THE  RESEARCH  PROGRAM  *as  COMPOSED  OF  ~MReE  MAwOK 
EFFORTS;  (ij  THE  INITIAL  DEVELOPMENT  Op  a*D  TrE 

feasibility  Testing  of  a  laRge«SmelTer  c  g  n  i  i  n  g  e  n  c  y 

GAME  FOR  US£  IN  ThE  ANaLYSIS  Of  PROBLEMS  aSSOcIaTeq 
with  LaRge-shclur  Management,  uj  the 
DEVELOPMENT  of  TECHNliDEs  FqR  AnD  THE  FtASl&lLiTY  0F 
THE  USE  OF  AN  UNDERWATER  SHELTER  *S  A  METHGq  FOR 
producing  an  experimental  analog  of  the  threat 
ASSOCIATED  WITH  ACTUAL  SHELTER  HAS  I  TA6  I  L I  Y  ,  anD 
13)  THE  DEb1Gn  Ar,D  EXECUTION  OF  FoUR  2L  IQUR 
HABITABILITY  STUDIES  TO  INVESTIGATE  the  EFFECTS  of 

increased  realism  of  a  shelter  stay,  in  terms  of  tme 

NUMBER  AND  KANGE  OF  PROBLEMS  PRESENTED  TO  THE 
shelTerees  aNq  The  Realistic  Representation  op  other 
aspects  of  the  expected  shelter  environment  under  the 
condition  of  nuclfaR  attack,  results  of  these 

EFFORTS  INDICATED  THaT  U)  The  CONTINGENCY  game 
IS  A  MEANINGFUL  AND  FEASIBLE  TECHNIQUE  BY  WMlc*  TO 
explore  problems  of  large  shelter  management,  (2> 
the  condition  of  being  underwater  appeared  to  produce 
anxiety  which  was  reflected  in  par  \  by  maRxed 

ATTENTIVENESS  TO  ATMOSPHERIC  MONITORING  TASnS  in  The 
SHELTER,  an  ATTENTIVENESS  That  APPEARED  Tu  be  greater 
than  that  exhibited  to  the  analogous  task  of 
Radiological  monitoring  in  the  shelter  stuoies»  and 
(31  some  KNOWLEDGE  of  the  Concept  of  DUAL-PURpOse 
shelters  is  oesirable  on  the  part  of  the  PUBLIC; 

EBS  PROGRAMMING  ShQUlD  BE  J^NHNOOUSf,  (U) 
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Supplementary  note;  research  sponsored  in  part  sy 
O CD  * 

DESCRIPTORS:  {♦RADIOACTIVE  FALLOUT,  SHIELDING)* 

(•STRUCTURES,  *SHl£LOING),  FALLOUT  SHELTERS , 

C  i  V  I L  defense  SYSTEMS,  WALLS,  PROTECTION. 

NUMERICAL  ANALYSIS,  FlOORS,  EFFECT , VgNESS  iU) 

EXPOSURE  REDUCTION  FACTORS  WERE  MEASURED  !N$:dE  Sit 
COMPARTiENTED  STEEL  STRUCTURES  MAKING  DIFFERENT  *ALL 
ThlORNESSES  HANGING  FROM  l/R  TO  1*1/2  IN.  THESE 
LORE  EXPOSED  TO  RADIATION  FROM  FALLOUT  OF  V*RYING  AGE 
FROM  THREE  TO  NINE  DAYS »  CALCULATIONS  SaSED  UPON 
T*E  NELHS-COGPCR  GAMMA-RAY  SPECTRUM  AT  w  «  1*12 
-OURS  WERE  Made  FOR  SELECTED  COMPARTMENTS  in  each  of 
i  ,i£  STRUCTURES  following  PROCEDURES  given  in  the 
OFFICE  OF  ClvIL  DEFENSE  PROFESSIONAL 
MANUAL.,  pm-iqo-i.  comparison  OF  EXPERIMENT  and 
CALCULATION  ReV£AL5  A  SENSITIVITY  TO  SP£CTRAL  C>UNfi«S 
and  Shows  that  protection  is  greater  during  the 

PERIODS  D  ♦  TO  D  »  9  DAYS  THAN  AT  H  •  1.12 

hours,  overall  agreement  is  generally 
satisfactory,  the  calculaT ional  methods  for 
radiation  through  Floors*  however,  appear  To  re 
INADEQUATE,  spectra  MEASURED  on  site  at  D  *  s  AND 
0  v  DAYS  ARE  GIVEN.  (AUThORI  {U> 
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DESCRIPTOR?:  v*FAllOuT  .jhElTERS,  costs,,  oat, 

processing  systems,  STANDARDS,  DESIGN, 
CONSTRUCTION  MAr£«iALS,  LIGHTING  EQUIPMENT, 
COOLING  *  VENT i  A ” I  NO  EQUIPMENT,  LABOR, 
«aINTENaN  ",  CONSTRUCTION,  BuIlDINGs,  Ciylu 
DEFENSE  systems 


THE  REpqrT  PRESENTS  THE  rESulTS  Qf  A \  EXAMInAtIon 
OF  COMPUTER  MeTaUqS  Or  DETERMINING  ImMED  I  a"E  aN£, 

long-term  total  cost  of  s he u t e r  incorporates  within  a 
suilding  at  a  preliminary  Design  sta^e.  all  cost 
ITEMS  COMPRISING  TOT A t  COST  WERE  |NV£STI6aT£D  AND 
ANALYZED.  This  STUDY  CONCLUDED  THAT  h rN Y  OF  TME 
I  TENS  COMPRISING  i.ON$"'T£Rn  TOT  Ac.  COST  WERE 
INDETERMINATE  TO  SUcm  a  DEGREE  That  COMPUTER  m£ThQ,'S 
of  ANALYSIS  WqUlo  NOT  PRODUCE  DEFENSIBLE  E  S  T  I  m  A  T  t  a  » 

TO  DEVELOP  a  METHOD  OF  SHELTER  COST  ANALYSIS,  At  * 

preliminary  design  stage,  will  require  development  of 
STANDARDS  and  DESIGN  LOGIC  TO  ANALYSE  The  effects  of 
changes  in  building  geometry  and  components  to 

PROVIDE  PROTECTION  against  EFFECTS  of  NUCLEaR 
WEAPONS,  TheSe  FACTORS,  *MIcH  MAY  BE  I  DENT  J  f l £0 , 
INFLUENCE  CuStS  and  A  PROGRAM  MaY  be  DEVELOPED  to 
ACCOUNT  FOR  ThE  FACTORS  IN  PRODUCING  ESTIMATES* 

ONCE  ThIS  DaTA  IS  DlvElOPED,  AND  iAi  I T  h  THE 
APPLICATION  Of  an  IN-PLACE  unit  method  of 
COST  ESTIMATING,  REALISTIC  immediate  ALTERNATIVE 
SHEETS*  COST  ESTIMATES  may  be  PRODUCED.  jT  IS 
BELIEVED  that  DEVELOPMENT  and  IMPLEMENTATION  of  these 
TECHNIQUES  AOulD  MAKE  IT  PRacTJCaL  TO  QUjUlY  ASSESS 

protection  factors  and  the  impact  of  cost  of  changes 
IN  geometry,  mass,  aperture,  lighting  and 
ventilation,  probaSly  one  of  the  most  useful 
APPLICATIONS  would  be  in  sensitivity  analysis  of 
several  alternatives  to  determine  C'TIMUM  Shelter 

COST.  (AUTHOR)  n 
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descriptors:  (‘Shelters,  civil  defense 

SYSTEMS) *  (•CIVIL  DEFENSE  SYSTEMS •  PUBLIC 
opinion),  sampling,  education,  civilian 
personnel  »u) 

THIS  STUDY  OF  PUBLIC  INFORMATION  REQUIREMENTS  FOR 
EFFECTIVE  U S £  OF  THE  shelter  system  IS  COMPRISED  or 
THREE  SEPARATE  3UT  RELATED  PARTS*  The  fi«»»  I*  AN 
analysis  of  the  types  of  items  that  make  up  the 
minimum  REQUIRED  PUBLIC  INFORMATION  CONTENT  FOR 
effective  shelter  system  use.  public  information 
IN  REGARD  To  threat  iARNIVG,  SHElTER.TA* I NG ,  AND  J N* 
Shelter  SURVIVAL  is  OISCUSSED*  the  audience  for 

SHELTER  INFORMATION,  THE  TIMING  OF  SHEL TCN 
INFORMATION  CAMPAIGNS,  AND  THE  MEDIA  FOR  PU|LIC 
INFORMATION  aRE  ALSO  DISCUSSED.  ThE  SECOND  PART  OF 

thE  report  consists  of  a  description  of  a  Shelter 

INFORMATION  STUDY,  in  WHICH  27»  VCLUNTEERS  fOR  AIR 

shelter  research  projects  were  interrogated  on  the 
nature  and  extent  of  their  INFORMATION  and 
MISINFORMATION  ABOUT  SHEL  .'ER-RELAH'D  SUgJECT  MATTER# 

QUESTIONS  were  aSkED  ABOUT  KNOWLEDGE  OF  WARNING 
SIGNALS,  EMERGENCY  COMMUNICATIONS,  SMELTERS  AND 

shelter  supplies,  fallout  and  its  effects,  the 
last  SECTION  qF  THE  REPORT  CONTAINS  THE  RESULTS  0 f  A 
content  analysis  to  t^f  public  between  i*»«  and  the 
present  time,  the  purpose  of  the  analysis  Was  to 
discover  the  EMPHASES  and  TRENDS  In  the  SHELTER* 
related  guidance  that  the  government  has  made 

AVAJLA-w£  to  THE  PUBLIC.  (AUTHOR)  (Ul 


127 


UNCLASSIFIED 


/•Ml2 


/ttMfc.;  ? 


uNC^ASSiFIEL 

DOC  REPORT  S E A 8 C -  C  0  N  T  R  C  t  no, 

AD-MB  14j  iw/2  U/i3  IS/ I 

0 Aft  RIDGE  NATjDNAl  laB  T£NN 
A  SURVEY  OF  u*St  ^6*uWN0  U  T  |  u  i  •  '•  YUwnlL  PRACTICE,  (U> 
FES  67  !Uf  BQEGlY,«.  J.  »  J*  •  i 

GRIFFITH,  W.  L,  i 
KEPT.  NO.  ORNi--T.;-i7iM 
CONTRACT:  *-7^0&-ENG-26 

unclassified  REPORT 


DESCRIPTORS*  (#UN0ERGR0UN0  STRUCTURES, 

REVIEWS)  ,  {•FALUUT  SHELTERS,  underground 
structures),  UuRSAN  PLANNING,  UNDERGROUND 
STRUCTURES)!  RiLITaRT  FACILITIES,  URbaN  AREAS, 

UNIVERSITIES,  CIVIL  DEFENSE  SYSTEMS,  FEASIBILITY 

studies,  heating,  cooling,  *aTER  supplies, 

fuels,  power  supplies,  communication  systems  <u)  & 

identifiers:  PUBLIC  UTILITIES,  TUNNELS  ( u  >  1 

A  SURVEY  HAS  BEEN  CONDUCTED  ON  THE  USE  OF 

underground,  walkthrough  tunnels  for  utility 
systems,  results  of  this  survey  indicate  that  This 
CONCEPT  has  been  SUCCESSFULLY  and  extensively 
EMPLOYED  aT  UNIVERSITIES  and  GOVERNMENT 
I  INSTALLATIONS  bOT  is  not  COMMONLY  used  in  CITjES. 

there  appears  to  be  no  set  criteria  or  design  Fqr 
w 7 * l i T i  Funnels,  and  an  OPTIMIZATION  Of  THE 

parameters  is  needed,  since  many  parallels  e*iSt  j 

BETWEEN  INSTITUTIONS  and  expected  urban  RENEWAL  i 

PROJECTS,  EXTRAPOLATION  OF  The  UTILITY  TUNNEL  CONCEPT 

to  these  projects  appeals  worthwhile, 
modifications  to  utility  tunnels  to  incorporate 

CIVIL  DEFCNSE  SHELTER  SPACE  aPPEa*  POSSIBLE,  BUT  , 

FURTHER  DESiGn  STUDIES  are  REQUIRED,  i AUTHOR )  (U) 
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descriptors;  <*fallout  shelters,  environment;  , 

(•RADIOACTIVE  FALLOUT,  FALLOUT  SHELTERS )  , 

simulation,  civil  fense  systems,  underground 

STRUCTURES,  VENTSLa.JON,  HEATING,  COOLING, 

CONSTRUCTION  MATERIALS  (U) 


A  SERIES  OF  TESTS  USING  SIMULATED  QCCUPANT5  W£*E 
CONDUCTED  On  2*1  UNDERGROUND  SURVIVAL  SHELTERS  LOCATED 
IN  VARIOUS  GEOGRAPHICAL  At  AS  OF  THE  UNITED 
STATES:  TnE  PURPOSE  wF  tEST  PROGRAM  »AS  TO 

evaluate  changes  in  Shelter  environment  brought  about 
b v  shelter  occupants,  these  shelters  were  loaded 
with  simulated  occupants  in  a  manner  similar  to  the 
loading  anticipated  during  a  national  emergency 
brought  about  due  to  radioactive  fallout  as  the 

RESULT  OF  a  NUCLEAR  ATTACK,  A  SECOND' OBUECY 1 V £  OF 
THIS  PROGRAM  WAS  i'O  DETERMINE  THE  M ;  N  J  MUM  AMOUNT  OF 
MECHANICAL  EDUIPMENT  NECESSARY  TO  CONTROL  THE  SheLTe* 

environment  to  a  level  suitable  for  human  Survival* 

IN  ACCORD  WITH  GUIDELINES  ESTABLISHED  BY  THE 
OFFICE  OF  CIVIL  DEFENSE  MOST  OF  THE  TEST 
SHELTERS  WERE  LOADED  ON  TmE  BASIS  OF  ONE  OCCUPANT  PER 
ten  s«uare  feet  of  floor  area*  however,  special 
shelters  such  as  the  st.  loujs  command  center 

WERE  TESTED  at  LOWER  LOADINGS  AND  DURING  THE  COURSE 
OF  The  “RQGRak  other  shelter  loaoings  WERE  USED  TO 
INVESTIGATE  THE  EFFECT  OF  ShELTER  LOAOInG  ON  TmE 
ENVIRONMENT  WITHIN  the  shelter,  VENTILATION  air 
*aS  CONDITIONED  TO  CONFORM  TO  TYPICAL  VALUES  OF 
EFFECTIVE  TEMPERATURE  FOR  THE  TEST  LOCALE, 


anEuTERS  WtRE  TESTED  UNDER  SIMULATED  SUMMER  AND 

winter  climatic  conditions,  5jmul„teo  occupants 

WERE  uSEO  AND  ADJUSTED  SO  AS  TO  RELEASE  SENSIBLE  ANC 

lai.'nt  heat  to  the  shelter  atmosphere  in  quantities 
ecuivalent  to  those  that  rculd  bl  released  by  human 
ice.  Rants.  jL°9 
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DESCRIPTORS;  (*FALlOUT  SHELTERS*  clv'IL  DEFENSE 
SYSTEMS).  ( *mAnAOEm£nT  ENGINEERING,  FAllOuT 
SHELTERS),  STUD£NTS,  INS . N^CTORS , 

QUESTIONNAIRES  ,  PROGRAMING  I  COMPUTE  RS } , 

information  retrieval,  data  storage  systems  <u) 

The  PURPOSE  op  THIS  PROJECT  *AS  TO  COLLEC*  ANq 
ANALYZE  HAdlTABILlTY  DaTa  PROM  CIVIL  DEFENSE 
UNlVE„5jTY  EXtEnEJON  PROGRAM  (CDOEP)  SCHOOL 
EXERCISES,  a 5  INITIALLY  qEPINED,  The  daTa  *£R£  TO 
INCuUDE;  <i)  INFORMATION  RELATED  TO 

EXPERIMENTAL  MANIPULATIONS,  «H£H£  INTRODUCED  r,Tr'  "HE 
lAtrtLISEs,  ( Z J  BACKGROUND  InPORhATiON  On 
PARTICIPATING  STUDENTS,  and  IS)  OTHER  data 
RELATED  TO  T H £  OCCUPANCY  EXERCISES  (SUPPLIES  AND 
EQUIPMENT •  GENERAL  FEELINGS  ABOoT  TH£  EXPERIENCE,  AND 
MANAGEMENT  DATA).  T*0  jATA  COLLECTION 
INSTRUMENTS  *£RE  DEVELOPED,  80 Tr  S£lP-ADminiStCring; 

ONE  for  THE  STUCcnTS  ANQ  ONE  FOR  Tut  INSTRUCTOR  OF 
The  COURSE.  PROCEDURES  *e«£  OEVElOPED  PCR  CODING 
THIS  DaTa  ANQ  ENTERING  CODES  ONTO  PuNCH£0  IBM  Ca«DS 

for  later  transference  to  magnetic  taPe  for  purposes 
op  ultimate  storage  and  analysis,  marginal 

DISTRIBUTIONS  F ok  STUDENT  and  INSTRUCTOR 
QUESTIONNAIRE  daTa  A«E  EXHIBITED  in  TabUE  form  and 
DISCUSSED.  SELECTED  CROSS  TABULATIONS  a«£ 

EXHIBITED  and  DISCUSSED.  SUGGESTED  IDEAS  FOR  FUTURE 
RESEARCH  ARE  lIST£0.  (U) 
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nr  research  inst  Chicago  ill  technology  center 
development  of  standard  p  ire  test  rating  systems  for 
shelter  components*  (yi 
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DESCRIPTORS;  (*FALLOUT  SHELTERS,  *P IRE  SAFETY). 

(•FIRES.  STRUCTURES/,  SMOKES ,  BUILDINGS. 
construction,  blast,  raoicactive  fallout,  heat 
transfer,  exposure,  toxicity,  civil  defense 
systems,  construction  materials  <u> 

Jn  this  study  fire  tests  for  the  PURPOSE  of  RAT1n« 

STRUCTURAL  COMPONENTS  Of  BLAST  SHELTERS  AND  PALLOUT 

smelters  are  considered,  existing  fire  test 
procedures  for  BUILDING  CONSTRUCTION  and  MATERIALS, 

DOOR  ASSEMBLES,  AND  *i.\DO*  ASSEMBLES  ARE  ANALYSED 

to  Determine  hoh  results  from  these  tests  may  be 
APPLIED  toward  The  OEvFlOPMENT  of  a  SYSTEM  FOR  RATING 
shelter  components,  shelter  component  performance 

REQUIREMENTS  in  regard  TO  hEAT  TRANSMISSION,  5H0*E 

and  TOAiC  Gas  build-up  in  SHELTER  areas,  and  fire 
SPREAD  and  STRUCTURAL  COLL/PSF  aR£  DESCRIBED*  FIRE 
EXPOSURES  FOr  THE  RATING  OF  SHELTtH  COMPONENTS  ARE 
DESCRIBED  AND  CLASSIFIED  ACCORDING  TO  Th£IR 

Characteristic  nodes  of  heat  th„nsfer,  r*E  sources 
of  these  exposures,  oescribed  as  exposures  from  fjre 
hUhI  the  Shelter  building,  prom  fire  in  individual 

NEA  f<b,  juILD  I NGS ,  PROM  MASS  PIRE,  AND  FROM  DEBUS 
Kint,  ARE  ANALYZED  ANO  INTERIM  DA*A  PRESENTED  ON 
EXPOSURE  SEVERITY.  A  USEFUL  CONCEPT  FqR  THE 
COMPARISON  OF  Pi  RE  EXPOSURES,  BASED  UPON  TmeIR 

effects  on  Each  type  of  component,  is  defined*  (U* 
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descriptors;  <*f allQuT  shelters,  *comPuTe« 

PROGRAMS),  CIVIL  DEFENSE  SYSTEMS,  PROTECTION, 

Radioactive  fallout,  structures,  computers, 
analysis,  design  <Ui 

the  TaSjC  ASSIGNMENTS  in  this  PROJECT  PeRE 
pRjnCjPauly  Concerned  bith  the  implementation  of  a 
coc*a*uo  computer  program  for  competing  pf’s  of 

STRUCTURES  (PF-COmPI  As  BELL  AS  WITH  ADDITIONS  Tq 
"me  PROGRAM  Which  iOULO  «aE£  IT  MOR£  USEFUL  TO 
ARCHITECTS  Ahi  E(..IN£ERS,  ThF  PROGRAM  HAS 
IMPLEMENTED  BY  THE  RESEARCH  TR I AN6Lt 
institute  (rtd  through  the  office  Of  civil 
defense  first  jn  the  performance  of  the  military 
overseas  shelter  survey  imcss)  and 
SUBSEQUENTLY  In  the  analysis  of  FEDERAL  BUILDINGS 
DESIGNATED  »Y  the  OFFICE  OF  CIVIL  defense, 
finally,  implementation  of  the  computer  prograp  as 

a  SERVICE  To  QUALIFIED  FALLOUT  SH£LT£R  aNALYST5  RaS 
PERFORmEO  IN  THE  Shelter  aNalYSjS  FOR  NE * 

DESIGNS  I  SAND )  pROGRAM,  a  pRtNCIpAL  ADDITION 

ro  t„e  pf'  s.0".*  cc::*-Tc*  pp.cqsaw  *h;,.h  *ii.u  lender 
it  mOn£  usefwu  to  architects  and  ekgineers  consisted 
o f  an  analytical  routine  fqr  cost  effecti venEss 

MODIFICATION  of  STRUCTURES  to  IMPROVE  BASEMENT 

shelter  pf.  Incorporated  as  a  subroutine  *n  this 
supplementary  program  is  a  technique  *hicr  permits 

DEF  i  N  l  T  j  ON  OF  ShEcTER  BOUNDARY  AS  A  FUnCTjON  ON^Y  0f 

percentage  roof  contribution  and  shelter  location 

RITHIN  A  STRUCTURE.  (AUTHOR)  <U) 
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descriptors:  < *c i v : l  defense  systems. 

ECONOMICS),  COSTS,  FALLOUT  SHELTERS.  ?U8lIC 

OPINION  i'j) 

TmE  n£PGRT  ATTEMPTS  to  2 R  i  NG  TOgETME’.,  fro h 
NU.MtS  OF  NATIONAL  AND  COMMUNITY  STUDIES,  T*E  RESULTS 
REGARDING  The  AMERICAN  PUBLK*S  VIE*.  ON  THf  COST 
AND  FINANCING  OF  CIVIL  0EFE.S5E  measures  and  PROGRAMS. 
GIVEN  The  LIMITATIONS  IMPOSED  SY  TME  NUMBER  AND 
DIVERSITY  OF  T«£  STUDIES  USED,  Th£  FOLLOWING 
GEf.ERAu  ;EaTjCnS  OBTAjNED;  11)  jnCREaSjnG  C  j  V  I L 
DEFENSE  EXPENDITURES  IN  GENERAL  IS  oElIEVEO 
DESIRA6.EI  (2)  m*nT  CiTir“N>  ARE  UNCERTAIN  ABOUT 
*haT  FAulOUT  PROTECTION  ShCUoD  COST;  (jj  Pf-RSON** 
ASSUMPTION  Of  Tnt  TOTAL  or  EVEN  PARTJAu  jOST  FOR 
FaMIuY  StElTeXS  IS  NOT  F  A  V  0  R  E  D  I  i  *»  i  MAJOR 

Objections  to  family  fallout  shelter.  invcuVe  cost* 
is)  FAVOhaBUITT  OF  PubuIC  AS  *ELt  AS  FAMILY 
Ta-lOuT  Sm*v.T£R S  IS  INCREASED  *hEN  r  £ D F. R A L  OR  ST*Tf 

financial  assistance  is  Included;  «)  a 

S  u  5  5  T  A  N " I  aw  PORTION  OF  ThE  CITIZENRY  FaVORS  a  T*X 
RE0uCT;0n  OK  EXEMPTjCN  FOR  ShEjTES  S I  (fi  indirect 
INDUCEMENTS  fCR  BUILDING  SN£lTfrS  G£NER:u.Lv  MEET  Tmc 
aPPRuva^.  OF  ThE  PUBlIC!  IS)  SPECIFIED  ALTERNATIVE 
aOThOds  of  FINANCING  SMELTERS  *AVt  BEEN  MET  *ITh 
DISAPPROVAL  Ck  UNCERTAINTY;  (?)  PUguJc  SHELTERS 
ARE  V  I  E  *£D  EFFECTIVE  An3  PORT*  T  h£  CoSTI  ilO) 
ahO\m  alternative  proems*  eoucat1cn  asd  health  ra**; 
*h£aD  OF  Civil  defense  MEASURES,  and  very  F£*  PEOPLE 

CuRhln*^Y  AGREE  THAT  C 1 V 1  a.  DEFENSE  m>N*£S  (Qua*  BE 
e  £  T  T  t  R  ‘>P£NT  ON  MISSILES  AND  BOMBERS.  T*£  H*jORlTY 
OK  Th£  STUDIES  OT  j  l  1 2E0  *£RE  CONDUCTED  jn  T  Ht  E*«LT 
1v6u*S--a  T  j  h  £  PHJ'  N  THE  F  A  “  5  u  v  SM£lT£R  cO\tROV£«SY 
REACHED  IT  Apt  X  »  G  E  N  E  h  * COST  AND  FINANCING  ISSwES 
anD  -uTERNAT  ;  v£S  HAVE  NOT  OEEn  PROBED  EXTENSIVELY  IN 
NATIONAL  AND  COMMUNITY  Surveys.  (AUThQR)  (U) 


133 


UNCLASSIFIED 


/•*Lll 


UNCLASSIFIED 


>0C  REPORT  di8i.jOG^APMY  S£ARCM  CCnTRC*  NO.  / o rt i. ii 7 

AP  65.  102  13/13 

OFFICE  OF  CiVjL  DEFENSE  WASHINGTON  D  C 

BUILDINGS  *|TH  fAllOUT  SkELTER.  (U) 

JUL  66  B7P 
REFT.  NO.  0C0*T«-37 

UNCLASSIFIED  report 

AVAluAcILlTy:  HAxO  COPY  AVI. able  FfcOM  wSA 
PUBLICATION  CENTER,  civil.  DEFENCE  S  R  A  N  C  R  »  2eCu 
EASTERN  SLVQ.  I M  I D  D  i.  £  R  I  v  £  R  )  ,  BALTIMORE,  rt  D  • 
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supplementary  note;  prepared  in  cooperation  with 
DEPARTMENT  of  DEFENSE,  WASHINGTON,  d.  c. 

descriptors;  l*FALLOUT  shelters,  •civil  defense 
SYSTEMS),  (*BUiLOINGS,  SHIELDING),  NuCLEAft 
EXPLOSION  DArtAGE,  NUCLEAR  RaOIaTIGN,  C O.Ni TRW c T I °N » 

COSTS,  NUCLEAR  WARFARE  (0) 

the  booklet  contains  descriptions,  photographs, 

DRAWINGS  AND  COST  ANALYSES  OF  VARIOUS  TYpES  Or  n£h 
BUILDINGS  *jTH  BUIlT-IN  FALlOUT  PROTECTION. 

ARCHITECTS  AND  EnGjnEERS  kNQWLEQGEABlE  jn  SH  j  £tO  j  NG 
TECHNIQUES  can  INCORPORATE  The  ADDITIONAL  Fallout 
PROTECTION  FOP  LITTut,  ip  any,  INCREASE  IN  COST, 

Whether  the  building  is  a  school,  sank,  library, 
church,  ormitory,  office  building,  industrial 
FACILITY  or  home  for  The  aged*  The  ShlELoiNG 
TECHNIQUES  ARE  APPLICABLE  To  ALL  TYpES  0 F  6u  J  LD I nGs . 

The  PROJECTS  SHOWN  HfcRE  aRE  ATTRACTIVE  ANO  COnTaIN 
fallout  shelter  in  aboveground  as  well  belowground 
locations,  the  shelter  areas  are  in  continuous  use 

AS  PART  of  the  NORMAL  BUjlDjnG  FUNCTION  AnD  HAVE  BEEN 
PROVIDED  WITHOUT  ADVERSELY  AFFECTING  THE  COST  OR 
APPEARANCE.  (U) 
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descriptive  note:  final  rept., 
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REpT*  NO*  Hi-RSA/S-RR 

UNCLASSIFIED  REPORT 


descriptors:  <»fallqut  smelters,  •design)* 

(♦civil  DEFENSE  SYSTEMS,  *CGSTS),  raductivc 
Fallout,  SURVIVAL,  COMPUTERS,  VULNERABILITY, 

Evacuation,  underground  structures,  military 

STRATtGY,  RADIATION  EFFECTS,  MOUSING,  RADIATION 

tolerance,  urban  areas,  tables,  rural  areas, 

united  states  (u) 

THE  PAPER  -AGUES  THAT  FOR  EACH  oF  A  SFECTRUm  OF 
*  INTERESTING  ATTACKS,*  CA-CULATUnS  Or  MINI  NUN 
REQUIRED  FAllOUT  PROTECTjON  WHjCH  *OUlD  ASSURE  H  jGH 
SURVIVAL  PROBABILITIES  CAN  BE  MaDE  FOR  EACH  U,  S, 

community,  such  calculations  would  provide  a  basis 
for  LOCAL  CO  PLANNING  TO  REDUCE  ThE  VULNERABILITY 
TO  FALLOUT,  if  the  CO  PROGRAM  COMBINED  THIS 
•BALANCED  FalLOUT  protection*  with  EMERGENCY 
EVACUATION  from  the  MORE  VULNERABLE  areas,  THEN  the 
SURVIVAL  POTENTIAL  could  become  very  GREAT  in 
situations  which  offered  a  few  days  or  more  of 
strategic  warning,  the  shelter  resources  in  the 

U.  s.  AND  THE  j  R  POTENTIAL  FOR  SUCH  a  CD  PROGRAM 

ARE  ANALYSED.  (AUTHOR)  (U) 
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DESCRIPTORS;  (•FOOD,  •ACCEPTABILITY),  FALLOUT 

shelters,  taste,  civil  defense  systems,  fruits, 

CONDIMENTS,  SUCROSE,  food  DISPENSING, 

TESTS  !U) 

improvement  in  Ration  acceptability  *as  approached 
THROUGH  the  USE  OF  ADJUNCTS  (FLAVORED  SPREADS)  In 
COMBINATION  »iTh  The  Rations.  Of  The  IN  ADJUNCTS 
TESTED,  only  B  were  FOUND  To  BE  PREFERABLE  TO  THE 
ration  alone  when  Tasted  in  a  PaiR£d-compaRisqn  test, 
the  THREt  ADJUNCTS  R£CEIVINs  THg  HIGHEST  SCQRgS 
(STRAWBERRY  Jelly,  WILD  CHERRY  J^LLY,  a^D  LEMON 

jelly)  should  be  considered  f or  ^orage  in  civil 

DEFENSE  Sh£LTERS,  THESE  RESULTS  . -RE  BASED  ON 
experiments  involving  12  subjects  for  each  of  tM£  m2 

ADJUNcT-RaTiOn  COMBINATIONS.  (AUTHOR)  IU) 
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unclassified  report 

supplementary  note;  see  also  volume  jj  -  ad-*53  gibj 
VOLUME  III  -  AQ-6S3  020. 

descriptors:  <«fallout  shelters,  •civil  defense 

SYSTEMS),  SYSTEMS  ENGINEERING,  VENTILATION, 

cooling,  management  engineering,  Instruction 

M anua  wS  »  PHYSIOLOGY,  PSYCHOLOGY,  FOOO  ,  WATER 

supplies,  tojlET  facilities,  stresses  c u > 

A  S  £R  I  £3  Of  \  J  t.  -OCCUPANCY  AND  SHELT£R  OCCUPANCY 
STUDIES  were  CONDUCTED  which  EVALUATED  the  ABIWTV  OF 
TYPICAL  SHELTEREES  TO  USE  ( I >  A  PACKAGE 
VENTILATION  AIT  { PVK }  ,  4  2 )  THREE  TYPES  oF 

effective  temperature  meters,  (3)  a  toxic  Gas 
detector,  and  im>  A' PROTOTYPE  DRINKING  WATER 
dispenser;  and  to  EVALUATE  THE  ABILITY  oF  THIS 
EQUIPMENT  TC  INTEGRATE  INTO  THE  SHELTER  SYSTEM. 

Yht  ShElTEREES  can  assemble  The  pvk  BUT  CANNOT 
DEFlOY  it  correctly  unless  they  are  supplied  WITH 
detailed  photograph-floor  plan  instructions,  the 
pvk»s  impact  on  the  Shelter  system  is  minimal* 
at  a  low  water  level,  the  water  dispenser  proved 

AWKWARD.  THE  TOXIC  GAS  DETECTOR  IS  NOT  EASILY 
OPERATED  *ND  Th£  EFFECTIVE  TEMPERATURE  METERS  ARE 
GENERALLY  R£aD  IN  ERROR.  <U) 
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unclassified  report 

supplementary  note;  document  contains  color,  reproduction 

IN  8/A  only.  5:£  Ai.SO  VGluME  >  -  aj“c>53  018! 

VOLUME  HI  -  AD-6&3  020. 

DESCRIPTORS:  (*FaLLoUT  ShELTERS,  *  c  I  v  i  l  defense 

SYSTEMS),  SYSTgMS  £NG I NfcER I NG »  CQOlINg, 

VENTILATION.  MANAGEMENT  EnO  I  .'it£R  I  N<*  »  INSTRUCTION 
MANUALS,  PHYSIOLOGY,  PSYCHOLOGY  ,  WAT£R 

SUPPLIES  ( u i 

TAO  SERIES  OF  NON-OCCUPANCT  TESTS  £«AftiN£i)  Tng 
EFFECTIVENESS  Op  VARIOUS  KINDS  u f  INSTRUCTIONS 

designed  to  support  the  use  of  ,n  *  package 
ventilation  Sit  ipv<;,  uj  three  types  of 
effective  temperature  tETi  meters,  <3)  a 
toxic  gas  detector,  and  m  the  old  water 

DISPENSER  aY  PERSONS  UnFaMIuIa*  *iTn  THESE  DEVICE5* 

in  Th£  First  study,  subjects  were  able  to  assemble 

the  PVR  bUT  v n A 8 L E  to  DEPLOY  IT  CORRECTLY,  THE 

eT  meters  *eRe  generally  read  in  error.  at  a  low 

WATER  lEVEl.  Tr£  WATER  DjSPEnSER  was  not  USED 
PROPERLY,  in  THE  SECOND  STUDY,  SUBJECTS  WERE  ABLE 

to  oEPuOY  The  pvx  using  phOtogRaph*floor  Plan 
INSTRUCTIONS.  PREFABRICATED  ductwork  REDUCED  the 
INSTALLATION  TIME,  bUT  PROBLEMS  WjTn  Tw;  Si  l NO  Of  TW£ 

duct  occurred,  a  pvk  instruction  manual  is 

PRESENTED  WHICH  tMPLOYS  THE  RE5uLTS  OF  8  0  » H  TEST 
SERIES,  (M, 
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psychological,  engineering*  and  PHYSIOLOGICAL 
EVALOATjON  OP  SHELTER  EQUIPMENT  AnO  procedures. 

VOLUME  III.  HABITABILITY  STUOIES.  (U) 

descriptive  note:  final  rept., 

FEB  67  2  22P  SMlTH.R.  *.  JMADSON.C, 

A.  i 

REPT*  NO.  GARD-1292-V0L-3 
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unclassified  report 

Supplementary  note:  see  also  yOLuMi  i  -  ad«6&3  01 «i 

VOLUME  II  -  AO-653  019* 

descriptors:  cfallout  shelters,  *civil  defense 

SYSTEMS),  SYSTEMS  ENGINEERING.  COOLInG. 

VenTIuaTION.  MANAGEMENT  engineering*  instruction 
manuals.  PHYSIOLOGY,  psychology,  rater 

SUPPLIES  (U) 

three  sheltek  habitability  tests  examined  Tme 
EFFECTIVENESS  of  INSTRUCTIONS  and  U0&  AIDES  DESIGNED 
to  support  the  use  of  m  a  package 

VENTILATION  K  I  T  »  (2)  EFFECTIVE 

TEMPERATURE  METERS.  (3)  A  TqXIC  GAS  DETECTOR. 

{ N )  The  0C0  aaTER  DISPENSER,  (S)  and  other 

SHELTER  EQUIPMENT  BY  UNTRAINED  SUBJECTS  AND  THE 

effect  of  these  equipments  on  the  shelter 

ORGANIZATION  ANO  MANAGEMENT.  OTHER  FACTORS  RELATED 
TO  SHELTER  OCCUPANCY  ARE  also  DISCUSSED,  SUCH  as  role 
CONFLICT  and  DEFECTIONS,  RECOMMENDATIONS  a«e  GIVEN 
FOR  IMPROVEMENT  IN  TmE  INSTRUCTIONS,  DEVICES,  AND 

shelter  management.  (U) 
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INTRODUCTION*,  (U) 

65  53P  GREENE, JACK  C*  • 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  i*RADlOACTi  V£  FALLOUT,  *CONTROi.)t 

exposure,  fallout  shelters,  contamination, 
solubility,  radioactivity,  water  supplies, 

CIVIL  DEFENSE  SYSTEMS,  FOOD ,* INTERS  I  TY  , 

raoioactive  decay,  effecTi veness,  physical 

properties,  tests,  PROTECTION  (U) 

the  paper  is  intended  for  use  sy  pcstattack 

RESEARCH  CONTRACTORS  AmD  ClfiLR  I.^TErESTLO  PlRSOnS  as 
A  SUMMARY  STAt£«EnT  On  ThE  pR o5l£ms  0?  RADIATION 
EXPOSURE  CONTROL  W I  Tri  EMPnASlS  ON  The  PE^IOq  aFT£R 
PEOPLE  EMERGE  FROM  ShelT^R.  T  I S  PaP£R  S  TrE 
first  qF  its  rInO  On  THE  SUBJECT  Anu,  F c R  THIS 
REASON,  CERTAIN  BACKGROUND  MATERIAL  is  INCLUDED. 

AN  EFFORT  IS  MADE  TO  iDEnT;FY  anD  Dk$Cu. s  PROBLEMS 
IN  SIMPLE  AND  DIRECT  LANGUAGE  .  hND  TO  RElaTe  TO 

operational  situations,  loss  of  precision  tHat 
RESULTS  THEREBY  15  NOT  lUElY  to  change  the 
IMPLICATIONS  and  CONCwUSiC.'o  IN  anY  IMPORTANT  WAY. 

references  listeu  at  tme  end  of  t..e  paper  contain 

THE  UP-TO-DATE  SCIENTIFIC  InFORmaTIOn  On  THIS 
SUBJECT;  ALSO,  FOOTNOTES  are  USED  in  some  CaS£S  to 

provide  supplemental  information.  iu) 
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(1966).  VOLUME  II.  COMMUNITY  FALLOUT  SHELTER 
HANDBOOK  FOR  UNTRAINED  MANAGEMENT.  (U) 

DESCRIPTIVE  NOTE!  ED.  NO.  7. 

DEC  66  1H7P  HAMMES . JOHN  A.  t 

AHEARNjTHOMAS  R.  1 

UNCLASSIFIED  REPORT 

supplementary  note;  continuation  of  contract  ocd»ps* 

65-H5.  SEE  ALSO  VOLUME  1»  AD-663  (81, 

descriptors:  <*fallout  shelters,  management 

ENGINEERING),  HANDBOOKS!  INSTRUCTION  MANUALS, 

leadership,  civil  defense  systems.  TRAINING, 

CiVlL  defense  personnel,  medical  supplies. 

confined  environments,  nutrition,  recreation. 

sanitary  Engineering,  medical  examination  ( u ) 

an  INSTRUCTION  MANUAL  U  PRESENTED  FOR  TEMPORARY 
SHELTER  MANAo.RS.  A  HANDBOO*  FOR  PERMANENT  SHElTER 
managers  is  ALSO  INCLUDED.  <U) 
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shelter  occupanct  studies  at  the  university  of 
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DESCRIPTORS;  (*FALLOUT  SHELTERS,  MANAGEMENT 
ENGINEERING)  ,  EXPERIMENTAL  DESiGn,  LEADERSHIP, 

CIVIL  DEFENSE  SYSTEMS,  TRAINING,  CIVIL  DEFENSE 
PERSONNEL,  MEDICAL  SUPPLIES,  CONFINED 
ENVIRONMENTS,  SANITARY  ENGINEERING,  NUTRITION, 

MEDICAL  EXAMINATION,  PERSONALITY  TESTS,  TOILET 

facilities,  recreation,  handbooks  (U) 

In  THE  PERioO  1962-86,  THE  ClVlt  DEFENSE 
RESEARCH  STaFf  aT  The  UNIVERSITY  OF  GEORGIA  HAS 

conducted  ten  simulated  FALwOUT  shelter  occupancy 
studies.  These  tests  involved  health  men,  romen, 

AND  CHILDREN,  NINE  MONTHS  THROUGH  SE vEnTY-ThREE  YEARS 

of  age,  in  groups  of  Thirty  to  five  hundred  persons, 
confined  for  periods  of  two  days  to  tro  reeks  Under 
Rather  austere  shelter  conditions,  detailed 
findings  of  TrtESE  occupancy  tests  have  seen  presented 

IN  PREVIOUS  ANNUAL  SPORTS.  Th£  PRESENT  REPORT 
contains  findings  of  the  1968  occupancy  TESTS,  AS 
sell  AS  A  SYNTHESIS  OF  All  STUOjtS  To  date,  ano  the 
ihplicaTjons  for  research  in  the  national  ShelUR 
program,  a  research  PROTOTYPE  community 
shelter  handbook  for  untrained  hanaqEhent  is 

I NCLUOEO ♦  (AUTHOR!  (U) 
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NATIONAL  DEFENSE.  UNITED  STATES, 

TRANSPORTATION,  evacuation,  URBAN  AREAS, 

Fallout  SHELTERS,  SURVIVAL*  INDUSTRIES, 

VULNERABILITY,  RECOVERY  (U) 

THE  REPORT  EXAMINES  THE  POTEnTjal  OF  THE  SOvjET 
UNION,  CHINA,  AND  SOME  EUROPEAN  NATIONS  FOR 
REDUCING  ThEiR  VULNERABILITY  to  nuclear  attack 
THROUGH  EMERGENCY  CIVIL  DEFENSE  MEASURES  TAKEN  DURING 

an  intense  crisis,  it  is  argued  that  this  cd 
POTENTIAL  by  ..ubstantully  reducing  the  number  of 
hostages  and  PROVIDING  an  IMPROVED  RECOVERY 
Ca  ABILITY.  h*S  SOME  IMPLICATIONS  FOR  U.S. 

DETERRENCE  POl.CY.  Thus,  IF  deterrence  polic”  is 
thought  TO  REQUIRE  A  large  NUMBER  of  urban  HOSTAGES, 

IT  MAY  neeo  to  be  REVIEWED  IN  LIGHT  of  The  ABOVE 
POSSIBILITY,  a  SURVEY  OF  THE  CO  POLICIES  aNq 

capabilities  of  The  above  countries  suggests  that  a 

PRIMARY  CRISIS  CO  measure  COULD  BE  AN  URBAN 

evacuation  to  expeoient  or  improvised  Fallout 
protection,  in  AODiTjON,  IN  SOhE  CRjSiS  ENOUGH 
time  might  be  available  TO  MOVE  some  PERSONAL 
PROPERTY  AND  PERHAPS  SOHE  CRITICAL  INDUSTRIAL 
RESOURCES  CUT  of  TmE  MORE  LIKElY  TARGET  ARC aS • 

(AUTHOR)  tu) 


m 


v .»  v.  i  »  i  S 


/BMw2; 


UNCLASSIFIED 


DOC  REPORT  BIBLIOGRAPHy  SEARCH  CONTROL  NO.  /BML27 

A0-65S  27Q  is/ 1  i  15/3 

PITTSBURGH  UN ; V  PA  C£? T  OF  SOCIOLOGY 

Shelter  assignment  concept;  a  study  in  public 
acceptance,  <uj 

APR  67  ;QMP  NEHN£VaUSa,JIR!  i 

CONTRACT;  DAHC20-67-C-0122 

unclassified  report 


DESCRIPTORS;  <*F ALLOUT  SHELTERS,  PUfiLlC 

OPINION),  C I V I w  u&FEnSE  SYSTEMS,  ACCEPTABILITY, 
SOCIOLOGY,  ATTITUDES,  TABLES  (U) 

THE  REPORT  ELABORATES  RtSPC.'.SES  Of  NATIONALLY 

sampled  Americans  to  an  item  prosing  into 

OESlRAblLiTY  JF  PROVIDING  Tn£  nATJOn  *iTh  ASSjGN£D 

sheltering  cljSe  to  „om£  and  aura  by  oerdgRaphIC, 

SOCIO-cUlTURAu  and  StwtCTtO  a"TITU01NAL 
CHARACTERISTICS.  THE  DaT*  are  DRa*N  FROM  The  1*6* 

FiElO  STUDY,  i N  This  HANnER,  ThE  perspectives 

REGaMOING  ShEuTeR  ASSIGNMENT  are  EVALUATED  &Y  67 
OEHOgRaPhIC,  ano  U7  ATT  I  TU^lNAi.  ,  SUBGROUPS  Op  OUR 

population.  The  findings  indicate  that  the  shelter 
assignment  c°NCfcP«‘  is  u u i t t  accepT*»»c  to  The  Nation* 
unfavorable  Expressions  occur  *;tn  lO*  freouEnCies, 

ANO  ONwY  F OwR  OF  tu  Thl  Sg.&RCwPS  CONSIDERED 
ACTUaLlY  Y  *  £lq  *  N  t  G  a  T I V  £  DESIRabIwITY  a  V£RaG£  IN 
REw aT I  On  to  The  wutST I  On,  OF  ThESE  SUBGROUPS,  IN 

fact,  three  represent  respondents  *no  assigned 

NEGATIVE  OE  S  I  RAB I u  *  Ty  vAlu£S  OF  (-J)  OR  c-2j 
OR  i«*3i  On  7«:  OVeRalL  SCALE  IFROh  *3  TO  - 
0.  To  ClviL  OEFEnSE  EFFORTS  In  GEiS£raL.  BY 

and  lar-e.  and  *;T«iN  the  overall  pattern  of 

FAVORAtt„ENEsS,  THE  ATTITwOIrAl  VARUSl^S  tCouD 
BAR,  ViETNAH  and  SIMILAR  FACTORS*  0  1 FFEFENT i a T£ 

among  the  Respondent  slbgROwps  con$i stent.y  hgRe  Than 

DO  OEHOgRAPhIC  ChA«ACTER;5T JCS.  ,N  ViE*  OF  7h£ 

fact  That  posit, ve  assessments  acT-al^y  eaceed  tro. 
Thirds  of  Tn£  respondents  ano  t*e  concept  disapproval 
IS  not  TYPICAL  Of  SPECIFIC  SEGMENTS  of  GwR 

populat.dn,  it  is  concluded  that  somethin-  of 

NATIONAL  COnSENSwS  PhEwAjlS  *  1 7  *  RE-ArC  TO  7n£ 
OESlRAeUiTy  OF  SnEt  T£R  ASSIGNMENT.  4auThU*4  iUJ 
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DESCRIPTORS!  (  *c I V I l.  defense  SYSTEMS,  *fallout 
shelters},  radioactive  fallout,  nuclear 
explosion  damage,  protection,  design, 

UNDERGROUND  EXPLOSIONS,  COSTS,  UNDERGROUND 
STRUCTURES,  EFFECTIVENESS,  blast,  MAPS, 

ECONOMICS,  CONSTRUCTION,  tables  (U) 

?H£  tFFuRT  REPORTEO  «E«tlN  IS  CONCERNED  »ITh 
CjVjitojAN  OUAfUSE  PEPSONNEL  ShElTERS.  ]TS  PRIMARY 
OBJECTIVES  ARE;  TO  DETERMINE  FOR  NUCLEAR  REaPONS 
environments  ;  'her  Than  fallout  radiation  alone.  the 
EXTENT  of  The  ECONOMIC  ADVANTAGES  OF  OUaL-UBE  SHELTER 
SYSTEMS  * ! Tm  RESPECT  TO  EXPECTED  PERCENT  OF 
POPULATION  TmuS  SHELTERED*  TO  BRING  jnTO  SHARPER 

focus  those  areas  in  rhich  more  research  or  analysis 

IS  NECESSARY  in  ORDER  To  increase  The  EFFECTIVENESS 
OF  This  SHELTERING  CONCEPT.  TOPICS  SUPPLEMENTARY 
TO  The  ABOVE  OBJECTIVES  INCLUDE*  ESTIMATED 

construction  trenos  in  selected  types  cf 

CONSTRUCTION,  A  LJMjTEO  STUOY  on  the  use  of 

eaprlssaay  grade  separations  *s  dual-use  smelters* 

and  cost  estimating  and  COST  REPORTING  aS  aPRLIEO  To 
OUAu-USE  SHELTERS,  RESULTS  OF  THIS  EFFORT  D£ALlN« 
e  I  Th  a  -AR6E  NUMBER  OF  EXISTING  RELATED  TOPICS  ARE 
contained  In  this  report.  7h*.se  results  a«e  :n  The 
form  of  ASSEMBLED  and  UPOaTEO  costs  as  *cll  as 

BhY$ICA„  ANO  ENVIRONMENTAL  OATa  aNS  CONCLUSIONS, 

AwThCN  j  t  U) 


145 


j  ;?;u 


/BMk2 


uNCtASSiP  JED 


0 DC  REPO*'  c  I 0L i qGR a? HY  SEARCH  CcnTRlL  NO*  /&hl27 

Ap-*5it  Sj9  U/i3  i*/&  li/i  jS/A 

hUUSON  INST  JnC  hAR«On«On-mUOSON  N  Y 
TINE-COMPRESS  jON  PCY£NTiaL  Of  a*  EMERGENCY  fcLAST 
SHELTER  PROGRAM.  (U) 

DESCRIPTIVE  note;  Final  R£?T,, 

KAY  67  9RP  oROAN *  R ILL  J  AM  H*  • 

CANDELA  , BASIN  J  C  AN&L  I M ,  STATON  i  XURpAA  ,  rObErT 
A*  {PANtRO i ROBERT  i 
REP7.  NO.  HI-V?R-RR 

UNCLASSIFIED  report 
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NaTERIALSI,  (^RADIOACTIVE  fAwLOUT,  •CIVIL 
DEFENSE  SYSTEMS)*  DlaST,  SHCcL  »AV£$,  TalLES, 

design,  construction,  costs,  decision  ka<i*g, 
ufsan  Planning,  urban  areas.  nuclear  »aRFaR£? 
MOSluilATjON,  MANAGEMENT  PLANNING*  TjMI  IU) 

AN  EXAMINATION  Is  *-A0E  OF  tHE  NATIONS  POTENTIAL 
For  very  RAPID  CONSTRUCTION  q£  *n  URSA*  SUAST  ShEltSR 
SYSTEM  oORING  severe  NUCLEAR  CRISES,  assuming  Tk£ 
EXISTENCE  OF  the  NECeSSARY  PlANS  AND  PREPARATIONS  FOR 
A  MAJOR  CIVIL  DEFENSE  KOg  IA.  J  ZrT  ;  On  INVOLVING  NEaRlY 

the  entire  u*  s.  population,  it  is  found  That  The 
material  and  i„A80R  resources  o*-  the  u*  s.  should 

PERMIT  an. AUSTERE  SmElTER  SY5”£m  TO  BE  CONSTRUCTED 
AIThIN  A  FEW  <!•£.,  2-R)  W'EElS.  AUSTERITY  IN 
The  ABOVE  Sense  KOUwO  mean;  (A)  CRCROED 
shelters  (2-s  people  occupying  a  space  normally 

ALLOTTED  F  G  f\  3  N  *“■  i  I  *  ^  D  (3*  DEFERRING  TO  A  L  A  T  c.  R 
T I «E  The  INSTALLATION  OF  -ENTRANCES ,  VENTILATION,  AND 
OTHER  HASlTAtS  tl^TY  IT^MS.  THE  Tl«£  EsTitiATEs  ARE 
MADE  ON  TECHNICAL  CONSIDERATIONS  Ai-uNE#  iT  IS 

assumed  t*at  t*e  important  prodwEmS  of  planning* 
organizing,  aoR I N i STRa t I N6 ,  AND  DECISION. haling  would 
NOT  SIGNIFICANTLY  DElaY  Trtt  PKuGRrM*  <U) 
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descriptors:  (•fallout  shelters*  •BUILDINGS}, 

(•COMPUTER  programs,  *CIVIL  DEFENSE  SYSTEMS), 
nuclear  weapons,  factor  analysis,  blast,  gamma 
rays,  shielding,  construction  materials,  costs, 
nuclear  EXPLOSION  damage,  fires  (U) 

the  report  PRESENTS  the  RESULTS  OF  A  project  to 
TEST  and  EVALUATE  FOUR  COMPUTER  PROGRAMS  DEVELOPED  BV 

the  office  of  civil  defense,  in  order  to 

determine  their  usefulness  in  Engineering  analysis  or 

REVIEW  OF  PRc-EcTjVE  STRUCTURES  FOR  ClVlL-DEFENSE 

PURPOSES.  The  PROGRAMS  are  (U  dynamic 

RESPONSE  OF  HIGH-RISE  BUILDINGS  TO  NUCLEAR 

Blast  loading-linear  DYNAMIC  ANALYSIS, 

i2i  dynamic  response  of  hjgh-rise 

BUILDINGS  To  NUCLEAR  BLAST  LOADINGS- 
UQNL I  NEAR  DYNAMIC  ANALYSIS,  (3)  ANALYSIS 
OF  STRUCTURES  FOR  FALLOUT  GAMMA  RADIATION 
shielding «  and  (*>  reusability  of  buildings 
after  a  WARFIrE,  two  actual  high-rise  SuILDU.G 
DESIGNS,  A  ReiNFORCED-CONCRETe  FRaME  STRUCTURE  and  a 

structural-steel  frame  structure,  were  used  as 

PROTOTYPES  FOR  THE  EVALUATION.  THE  PROGRAMS  WERE 
uSEO  TO  PERFORM  ANALYSES  TO  DETERMINE  NECESSARY 

structural  modifications  to  incorporate  blast  AND 

FaLl&UT  PROTECTIVE  DESIGN  FEATURES  IN  THE  ORIGINAL 
DESIGN  of  Each  SUILDInG  For  the  2,S  And  io  PSI 
OVERPRESSURE  RANGES  FOR  A  10-MT  NUClEAR  WEAPON. 

IhE  F;R£  PROTECTIVE  CAPABILITY  OF  ThE  BUILDINGS  FOR 
EAC*  PROTECTIVE  oesign  was  also  EVALUATED* 

STRUCTURAL  MODIFICATIONS  AND  INCREMENTAL  cost  are 
presented  in  the  form  of  eng  _er:ng  case  studies, 
a  comparison  of  computation...  costs  for  the  test 

BUILDINGS  BY  THE  COMPUTER  METHOD  JSED,  WITH  COSTS 
ESTIMATED  ASSUMING  THE  ANALYSES  WERE  PERFORMED  BY 
MANUAL  METHODS  IS  PRESENTED.  CThCR  EVALUATIONS 
ACRE  MADE  PERTAINING  TO  (1?  INPUT  FORMS  AND 

COMPUTER  OPERATION,  (2)  ECONOMIES  OF  DESIGN. 

.  ,i 5  l o m p l E  >  L n t j s  of  programs  ;  * j  r lla i s  i  l  *  7  y 

OF  PRoCRmME  i  (  i- 1  USE  C  F  THE  PROGRAMS  UtpARAT  ElY.  (U) 
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DESCRIPTORS!  (*FaLlOuT  SHELTERS,  •LIGHTING 
EQUIPMENT),  I *C  2  V  I L  DEFENSE  SYSTEMS,  »PO*ER 
SUPPLIES),  PERFORMANCEfENSINEERlNfi)  ,  COSTS, 

LIGHT  TRANSMISSION,  FLUORESCENCE,  LUMINESCENCE, 

VOLTaOE  (U) 

THE  SHELTER  LIGHTING  KIT  InCuUDEs  A  MANUALLy- 
DRIVeN  ?Oi£R  UNIT  and  a  FLUOReSceNT  LIGhTiNa  SYST£m. 

TWO  PO*£R  UNIT  DESIGNS  AR£  PRESENTED  FOR 
PR£PROdUCTION  FaoRICaTiON  aND  EVALUATION.  One 
POWER  unit  hAs  a  6EnERATqR  MOUNTED  ON  a  8iCyCtE-TTpE 
frame  and  DRIVEN  SY  a  CHAIN  aND  SPROCKET 
transmission;  «h;le  tke  oW*  unit  m„s  a  generator 

Mil  TH  AN  INTEGRAL  GEARED  TRANSMISSION  MOuNTEO  ON  a 
F0L01N4  TRIPOq  frame,  both  POWER  units  are 
DESIGNED  FOR  ONE-MAN  OPERATION  «{TH  a  POWER  INPUT  of 
U.I  HOkSePOHER  aT  A  NOMINAL  PEDAL  SPEED  OF  5S  RPm  AND 
A  NOMINAL  GENERATOR  OUTPUT  of  SQ  WATTS  AT  UO  VOLTS 

ac.  the  selection  of  either  design  for  the 
PRODUCTION  model  WILL  DEPEND  on  their  PERFORMANCE  and 
a  cost  analysis,  the  fluorescent  lighting  system 
consists  of  Two  adjustable  lamp  fixtures  and  t*q  20- 

watt  OH  2S*WATT  PREHEAT  FLUORESCENT  LAMPS  OPERATED  IN 
SERIES  (SELECTED  LA«P  WaTTaGE  *1lL  DEPEND  On  THE 
OVERALL  SYSTEM  EFFICIENCY!,  the  ESTIMATED 
PRODUCTION  COST  OF  Th£  LIGHTING  K I T  IS  *90.  AN 
INCANDESCENT  LIGHTING  SYSTEM  IS  PROPOSED  AS  An 

optional  accessory  for  night  lighting  or  background 
illumination  in  multi-room  shelters.  This  lic* Tjng 
system  CONSISTS  OF  FIVE  10-WATT  INCANDESCENT  l*HPS 
WITH  ADAPTER  SOCKETS  AnO  FIVE  50-FOOT  EXTENSION 
CORDS,  the  ESTIMATED  COST  OF  THIS  ACCESSORY  is 
*7.30.  (U) 
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buildings,  shielding,  gamma  rays,  construction 
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the  manual  discusses  radiation  shielding  as  it 
applies  TO  the  preliminary  designing  of  protection 
against  fallout  gamma  radiation  in  new  construction. 

THE  ARCHITECTURAL  PRINCIPLES  OF  SHIELDING  ARE 
DISCUSSED  AT  LEK  TH  AND  DESIGNING  EXAMPLES  aRE  GIVEN# 
PLANNING  CHARTS  are  PRESENTED  whereby  MATERIAL 
WEIGHTS  caN  BE  SELECTED  ON  a  PRELIMINARY  BASIS  TO 

provide  shielding  which  will  satisfy  The  office  of 
civil  DEFENSE  requirements  FOR  cOMHUNITy 
shelters,  environmental  control,  smelter  supply, 
and  MANAGEMENT  FACTORS  are  not  discussed  as  tmey  are 
auxiliary  to  the  problem  of  the  provision  of 
radiation  protection,  it  is  anticipated  that  the 
breliminart  ARCHITECTURAL  schemes  developed  through 
the  use  of  this  manual  will  be  verified  by  skilled 
analysts  before  final  DESIGNS  are  completed. 

(AUTHOR)  <U) 
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DESCRIPTORS:  ( ^SHELTERS  ,  SYSTEMS  ENGINEERING), 

( •URBAN  AREAS*  SHELTERS).  RHODE  ISLAND. 

POPULATION*  DISTRIBUTION*  SITE  SELECTION* 

HAZARDS,  COSTS,  CONSTRUCTION,  ROADS, 

UNDERGROUND  STRUCTURES.  CIVIL  DEFENSE  SYSTEMS  (U) 

feasibility  OF  2»  PSI  BLAST  SHELTER  SYSTEM  For 
ENTIRE  POPULATION  OF  PROVIDENCE*  R*  I.  IS 
INVESTIGATED.  FACTORS  ANALYZED  INCLUDE;  peak 
POPULATION  DISTRIBUTION;  site  AVAILABILITY  and 
Ownership;  ACCESSIBILITY  and  TRAVEL  TIME; 
CHARACTERISTICS  OF  SITE  ANO  SURROUNDING  TERRAIN? 
POTENTIAL  FLOODING,  FIRE,  AND  DEBRIS  HAZARD;  AND 
POTENTIAL  OUac  PURPOSE  SHELTER  APPLICATIONS.  LEGAL 
financial  anO  construction  problems  are  discussed, 
maps  and  Tables  oefine  a  network  of  shelters 
CAPABLE  OF  LOADING  TO  CAPACITY  *;7hIN  30  MINUTES 
AFTER  alert,  COMPLETE  COVERAGE  Of  POPULATED  AREAS 
of  The  city  is  afforded  **  a  ma*imUm  3/h  MILE  Walking 
RAD i US  OF  SHELTER,  S^nGlE  .  URPOSE  SHELTERS  COST  An 
ESTIMATED  »20r.  Per  PERSON.  OUau  PURPOSE 
shelters  such  as  g aR age s ,  schools  a.nd  offices  could 
reduce  federal  outlay  to  *U7.  rtR  person,  cost 
VARIATION  of  SHELTER  structure  ano  SITE  SENSITIVE 
FACTORS  with  CAPACITY  aRE  GRAPHICALLY  PRESENTED. 

additional  cost  s  udiEs  cover  austere  shelter  wjth 
packaged  ventilation  gits,  cost  of  upgrading  e*istjng 
below  GROUND  STRUCTURES*  .'o  LIFE  SUPPORT  SYSTEMS. 
an  ADDENDUM  DISCUSSES  PROBLEMS  OF  CONSTRUCTING 
SHELTERS  UNoER  STREETS.  (AUTHOR)  (U) 
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DESCRIPTORS:  (*FALLOUT  SHELTERS,  •BUDGETS), 

(•CIVIL  DEFENSE  SYSTEMS,  budgets)* 

OPTIMIZATION,  PROBABILITY,  COST  EFFECTIVENESS, 

MANAGEMENT  planning  (U) 

a  COMPUTER  MOOEL  *HjCH  PREPARES  OpTjMUM  ClVjL 
DEFENSE  SHELTER  POSTURES  BUILT  UPON  THE  BASE  OF  THE 
CURRENT  NATIONAL  FALLOUT  SHELTER  SURVEY  IS 
DEVELOPED,  PROGRAMMED,  AND  DEMONSTRATED*  ^OPTIMUM* 

CAN  BE  BASED  v  THE  USER-SPEC  I F I  ED  OBJECTIVE  OF 
ElTHtR  MINIMUM  FATALITIES  OR  MINIMUM  CASUALTIES. 

THE  USER  DETERMINES  TM£  LEVEL  OF  RISK  BY  SUPPLYING 
AN  ATTACK  ENVIRONMENT  (BOTH  BLAST  AND  FALLOUT) 

which  is  us£o  to  calculate  the  probability  of 

FaTaLITT  (OR  CASUALTY)  FOR  A  PERSON  IN  EACH 
EXISTING  SHELTER  AND  IN  EACH  PROPBSEO  SHELTER  OPTION 
IN  EACH  STANDARD  LOCATjON*  POPULATION  IS  THEN 
ASSIGNED  TO  EXISTING  AND  PROPOSED  SHELTER  IN  AN 
OPTIMUM  MANNER,  SUBJECT  TO  THE  SPECIFIED  BUDGET, 
the  mathematical  formulation  is  equivalent  to  a 
linear  program*  the  model  also  permits  an 

EVALUATION  of  SHELTER  IMPROVEMENT  PROGRAMS  AGAINST 

any  user  supplied  attack  environment,  at  The 
OPTION  OF  The  user,  The  following  inputs  may  BE 
varied:  (a)  budget  level,  (B)  degree  of 

rIS<  Or  HAZARD,  (C)  DEFINITION  OF  SHELTER  FALLOuT 
0*  BLAST  VULNERABILITY,  AND  (D)  CC'ST  Per  space  of 
shelter,  the  model  was  demonstrated  using  the 
state  of  rmooe  island*  the  model  can  be  used 
primarily  in  synthesis  ano  analysis  of  anear  future* 
ShEw'EA  SYSTEMS  and  can  be  nc.  ..'••;eD  for  use  ;n  more 
CuMPREHENSI V£  SYSTEM  STUDIES  i.G.,  COMBINED 
WARNING,  mOVEhEnT,  and  SHELTER  SYSTEM  STUDIES)  AND 
COST-EFFECTI VENESS  EVALUATIONS,  (AUTHOR)  (U) 
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sociology,  population,  atmosphere,  temperature 
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sanitary  engineering,  medicine,  illumination, 

POWER.  COMMUNICATION  SYSTEMS,  TRAINING, 

PSYCHOLOGY,  REliSjON,  RECREATION  (U) 

CONTENTS!  OVERVIEW  Of  Sm£LT£R  MANAGEMENT! 

RADIOLOGICAL  PROTECTION!  OTHER  WEAPON  EFFECTS! 
pre-occupancy  management  Responsibilities! 

organi2ing  the  smelter  population;  qrganijing 

SHELTER  RESOURCES!  ORGANIZING  ACTjViTieS  aND 
PATTERNS  OF  LIVING!  atMOspHErE  AND  TEMrErATUrE 
CONTROL;  WATER!  SAF£ T Y ;  fOOO;  SLEEP i 
SANITATION!  MeOiCAe  CARE;  ILLUMINATION  AnO 

power;  communication;  training;  psychological 

SUPPORT!  RELIGIOUS,  REcReaT JONal  ,  ANO  S£RVICE 
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population,  budgets,  nuclear  warfare  casualties* 
damage ,  explosion  effects*  industries  (U> 

the  study  examines  methods  of  determining  blast 

SHELTER  DEPLOYMENTS  and  OF  ASSESSING  THEIR 
PERFORMANCE  FOR  a  VARIETY  of  NUCLEAR  ATTACKS.  Y*(E 
GOAL  IS  NOT  v:  seek  a  single  optimal  DEPLOYMENT, 

WHICH  GENERALLY  REQUIRES  MAKING  ARBITRARY  ASSUMPTIONS 
ON  THE  NATURE  AND  SIZE  OF  THE  ATTACK.  THUS 
OVERLOOKING  THE  ATTACkER»S  freedom  of  choice  after  a 
blast  shelter  program  has  been  deployed.  Rather, 

THE  STUqY  SEEKS  »STaBILIUD*  DEPLOYMENTS  WHICH 
PROTECT  POPULATION  ALMOST  AS  WELL  AS  AN  OPTIMAL 
D^LOYMENT.  EVEN  THOUGH  IT  IS  NOT  TRULt  OPTIMAL  FOR 
ANY  SPECIFIED  ATTACK.  THE  STUOY  EXAMINES  THE 

attacker*s  freedom  to  vary  force  level,  time  of 
attack,  attack  objective,  height  gf  burst.  ANO 
targeting,  a  quite  general  and  flexible  computer 
model  blast,  baseo  on  generalized  LAGRANGE 
multipliers,  generates  shelter  deployments  for  The 

U*  $•  AND  COMPUTES  THEIR  EFFECT  I VINCSS  AGAINST 
ATTACKS  In  Which  these  FACTORS  are  varied,  IN 
BwAst  the  nation  is  considered  as  a  collection  of 
cclls  two  nautical  miles  square,  providing  a  oetaileo 
analysis  of  the  offense/oefense  interaction. 

(AUTMORi  (W) 
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POPULATION.  BUDGETS.  NUCLEAR  *ARFARE  CASUALTIES. 

damage,  explosion  effects,  industries. 

computer  programs  ( u ) 

the  first  function  of  the  program  is  to  generate  a 
blast  shelte,  defense  posture  of  a  specified  cost 
level  for  whatever  population  oaTa  is  supplied,  and 
then  to  calculate  the  fatalities  which  that  posture 

PERMITS  FOR  a  RANGE  Op  ATTACK  LEVELS.  THE  SECOND 

funcTjon  of  tme  program  is  to  compute,  for  ant  cost 
level  SPEC  I F I £0 .  UPPER  AN0  LOWER  BOUNDS  FOR  THE 
OPTIMUM  OEFENSE  PERFORMANCE  AT  EACH  ATTACK  LEVEL  • 

THE  BOUNDING  PROCEDURE*  THE  THIRD  FUNCTION  IS  TO 
EVALUATE  INDEPENDENTLY  ThE  CELL  HCDEt  by  COhPARINQ 
RESULTS  USING  ThE  CELL  MOOEL  WITH  RESULTS  USING  A 
SEPARATE  LAYDOWN  MCThOO  •  The  TARGETING  hooel* 
since  t„e  targeting  mooel  is  used  quite  separately 
FROH  THE  rest  OP  the  PRQGRAH,  THAT  PORTION  OP  Th£ 

program  is  oiscussco  in  appendix  b.  the 

program  jtseuf  has  The  sahE  Three  Divisions  with  a 

driver  program  which  controls  the  selection  op  the 

PROGRAM  to  be  Rum.  IF  The  DRIVER  DATA  IS  REaO  IN. 
PARAMETERS  AfcE  SET,  AnD  TMEn  TM£  PORTION  OF  THE 
P«CG«aM  CONTAINING  The  DESIRED  PROGRAM  KCALlED  AH 
OVERLY.  IS  READ  IN,  ThE  DESIRED  PR06RAH  IS 
EAtCwTED  uSiNG  SUBROUTINES  In  ThE  MAIN  PORTION  0 t  ThE 
PROGRAM  PLUS  THE  PROPER  0V£«.  THE  NEXT  Th«EE 
SECTIONS  OCSCRIBE  m04  To  -Sc  :nl  PROGRAM  IN  DETAIL* 
the  first  describes  The  options  ano  parameters  to 

BE  SET.  The  SECOND  GIVE*  SAMPLE  0(Ta  DECKS  F  3*  THE 
D.FFEREsT  Runs  AND  THE  DATA  S£C*£>.CES  FoR  Al  „ 

PCSSiBwE  TYP£S  OF  RUNS,  AND  Tm£  T  ,IRD  DESCRIBES  THE 
:^.nAT;CnS  Or  The  Sv&RDvT  ;NES»  .AUTHOR)  (U) 
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the  stujy  compares  selected  alternative  meTho0s  of 
supplying  emergency  orinking  water  to  inhabitants 

FALLOUT  SHElTeRS.  The  RESPECTIVE  COSTS  and  some  Of 
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investigated,  w i tm  particular  EhpmasiS  on  Comparisons 
OF  MUNICIPAL  SYSTEMS,  TRaPP£0  WaTeR,  »AtER 
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curves,  the  Capabilities  and  details  of  tmE 
municipal  »aTer  sources  for  t»o  sample  cities  are 
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QUESTIONNAIRES,  ACCEPTABILITY,  ATTITUDES, 

STATISTICAL  ANALYSIS  (U) 

the  report  elaborates  responses  op  inti  nationally 
sampled  Americans  to  an  item  probing  the 

DESIRABILITY  OP  HOME  SHELTER  SURVEYS  |Y  DEMOGRAPHIC. 
SOCIQ-CULTURac  AND  CCTED  ATTITuOINAL 
CHARACTERISTICS*  THE  DATA  ARE  DRAIN  PROM  THE  !•** 

fielo  study,  in  This  manner,  the  perspectives 

REGAROina  home  SHELTER  SURVEYS  a«C  EVALUATED  BY  i3B 

oehographic  and  no  aTTITudinal  subgroups  of  our 
population*  t • -  findings  inojcate  tmat  tnC  homC 
SHELTER  survey  CONCEPT  is  quite  ACCEPTABLE  TO  The 
nation*  unfavorable  expressions  occur  in  lob 

FREQUENCIES  ANO  ONLY  Si*  OP  All  THE  SUBGROUPS 
CONSiOEREO  A'.TUaLLY  YIELD  A  ^EGaTIVC  DCSIt  BlLlTY 

average  in  relation  to  the  question,  op  th  se 
subgroups,  in  pact,  three  represent  Americans  bh® 
are  in  varying  degrees  opposed  to  civil  ozpcnsc  as  a 
•hole,  by  ano  large.  ano  bitnin  the  overall 
PATTERN  OP  PaVORABLEnESS,  the  ATTITUOINAL  variables 
OIPFERENT I  ate  AMONG  The  respondent  subgroups  more 
THAN  00  OEMOGRAPMIC  CM, RAC  TER  I  ST  I CS ,  IN  VICB  OP 

the  fact  that  positive  assessments  actually  exceed 
TAO-ThIROS  OF  T„c  RESPONDENTS  and  The  concept  is  not 
TTPJCal  OF  SPECIFIC  ScGh^nTs  Of  qlR  population,  «c 
CONCLUDE  that  iOMETNlNG  OP  A  NaTICNAL  L0N5EnSUS 
PREvAUb  «I?H  regard  TO  THE  DESIRABILITY  OF  ,*OMC 
NuElU*  SURVEYS*  (AwThORI  tU) 
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confined  environments,  ventilation  (uj 

the  PURPOSE  of  The  *ORa  WaS  the  FURTHER  DEVELOPMENT 
of  a  shelter  management  c°mtingenct  game. 

The  goal  WAS  to  DEMONSTRATE  The  FEASIBILITY  OP  Th£ 
game  as  A  TRAINING  DEVICE,  ,V*D  SO  The  MAIN  EMPHASIS 
IN  i  HE  WORK  CONSISTED  OF  TH£  PRODUCTION  AND  T£STInG 

of  a  version  of  the  game  which  cculq  Be  jSe0  in 
shelter  management  training  courses.  The  Game,  as 
developed,  can  ai  plaYeo  a*  the  individual  student 
without  the  necessity  of  supervision  s*  the 
INSTRUCTOR*  RECORD-lLLPinG  procedures  WLrE 
ESTABLISHED  so  That  the  STUDENT#*  PLaY  can  be 
REVlEWtD  AND  cRITiQUEO  8*  THE  INSTRUCTOR  UPON 
CONCLUSION  OF  ThE  G*mE*  ThE  GaM£  WAS  TESTED  BY 
MEMBERS  OF  THE  AMERICAN  INSTITUTES  FOR  ReSEa«cM 

(air)  research  staff,  and  The  results  of  these  test 
PUAYS  ARE  REPORTED.  In  ADDITION.  COPIES  OF  T«£ 
game  were  sent  to  office  of  civil  defense  field 

TRAINING  PERSONNEL  FOR  ReVUW  AND  COMMENT.  JN 
GErER A|_ ,  THE  GAhE  APPEARS  TO  hOlD  PROMISE  As  A  USEFUL 
TRAINING  DEVICE.  DIRECTIONS  FOR  FURTHER 
development  op  the  game,  Particularly  as  a  research 
tool,  WERE  DISCUSSED*  (AUTHOR)  (U) 
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the  paper  Investigates  the  American  publics 
patterns  of  favoRability  toward  community  fallout 

SHELTERS  and  THE  PATTERNS  OF  PREFERENCE  FOR  COMMUNITY 

or  private  Shelters,  national  opinion  studies 
between  1960  .  .0  1966  REVEAlED  OVERWHELMING  SUPPORT 
FOR  T.HE  IOEA  Or  COMMUNITY  SHELTERS,  NATjONal 
STUDIES  BETWEEN  1961  AND  1963  SHOWED  ABOUT  HALF  Or 

the  public  preferring  community  shelters  while  30  to 
VO  PER  CENT  PREFERRED  PRIVATE  SHELTERS,  IN 
rENERAL,  THOSE  OPPOSED  TO  CIVIL  DEFENSE  *R£  OPPOSED 
TO  ITS  SPECIFIC  PROGRAMS.  THOSE  GROUPS  FAVORING 
ThE  IDEA  OF  COMMUNITY  ShElTERS  WHILE  PREFERRING 
PRIVATE  WERE  MORE  LIKELY  TO  BE  STRONGLY  ORIENTED  TO 

the  family  group,  those  opposing  the  idea  of 
community  Shelters  but  preferring  Them  over  private 

SHELTERS  FOR  PROTECTION  WERE  MORE  LIKELY  TO  BE  THE 
SOCIALLY  UNATTACHED  and  The  UNPROTECTED.  MEN.  MORE 
ThA|w  WOMEn*  TEND  To  OPPOSE  THE  IDEA  QF  C oMMunITY 
shelters  WHILE  PREFERRING  PRIVATE  SHELTERS  for. 
PKGTtcTlON.  WOMEN,  MORE  THAN  M£N »  TEND  TO  FaVOR 

cghmUmty  shelters  and  also  prefer  them  for 

PROTECTION.  (AUTHOR)  *  (U) 
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TWO  METHODS  FOR  S  MUlaTING  in  SU64£CTS  The 
ASURVIVaL  SeT»  to  d£  EXPECTED  in  SHELTERS  A£R£ 
DEVELOPED,  aNC  TheIR  EFFecTI VENtSS  *AS  T£STed. 
second,  Th£  EFFECTIVENESS  OF  TWO  TYPES  0^  Sh^TEr 
management  guidance  in  small  Shelters  with  em£Rg£nt 

management  *Er£  EVALUATED*  THE  T*0  *SURVjVAl  sEy* 
SIMULATION  TECHNIQUES  DEVELOPED  «£«£  ENVIRONMENTAL 

threat  and  internal  stress,  under  environmental 
THREAT.  SUBJECTS  *Er£  CONFINED  IN  an  aJr-FILLeD  tana, 
SUBMERGED  -20  FEET  IN  WaTeR*  HERE  the  THREAT  Of  the 
SURROUND  INC  WaTER  SUBSTITUTED  FOR  THE  THREAT  OF 
RADIATION.  INTERNAL  STRESS  *aS  CONDUCTED  in  NORMAL 
ROOM  CONFIGURATION,  here,  ThREAT  OF  PAY  REDUCTION 
FOR  INADEQUATE  PERFORMANCE  OF  ShElTER  FUSIONS 
SERVED  AS  A  SUBSTITUTE  MOTIVATION  FOR  THREAT  OF  D£/»TN 
OR  INJURY.  THe  TwO  TECHNIQUES  PRODUCED  0  i  FF&R  J  Ng 
KINDS  OF  REALjSM.  *HILE  jNTERNAl  stress  subjects 
DEMONSTRATED  GREAT  VIGOR  aNO  INITIATIVE  ,n  PERFORMING 
survival  functions,  environment**,  threat  su^ects 

EXHIBITED  COMPARATIVELY  HIGH  TENSION  LEyi-S  *\D 
ATTENTIVENESS  TO  GUIDANCE  •  THE  ADVANTAGES  Of  EACH 

techniwue  are  discussed,  and  suggestions  For  other 

APPLICATIONS  aR£  MAOS*  TmE  TWO  types  of  .UIdanCE 
COMPARED  WERE  an  EXTENSIVE.  200-PAgE  HA^-SaOOJC  ’‘Full 
guidance)  and  a  laRQ£*  folded  sJn&lE  sheut  which 
tersely  outlined  essential  management  prjced^RES 
(abbreviated  guidance).  th£  latter  was  based 

ON  THE  LARGER  DOCUMENT,  THERE  Has  a  GENERALLY 

unanimous  tendency  to  show  that  the  abbreviated 

GUiOANCE  was  SUPERIOR  ACROSS  all  VARiA3L<:S.  IT  MAS 
POINTED  OUT  That  these  Re5UlTS  APPLY  ONL  '  To  SMALL 
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DESCRIPTIVE  note;  SUMMARY  REPT., 
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UNCLASSIFIED  REPORT 


DESCRIPTORS!  ^FALLOUT  SHELTERS*  *pwBL  1 C 
OPINION)  ,  GU£ST l ONNA I R£S  i  NUCl£aR  AARFaR£. 

SURVIVAL,  ATTITUDES.  Ctvlw  DEFENSE  systems. 

COLD  »AR,  PERCePTION(PSYChOlOGY)  ,  SOCIAL 

PSYCHOLOGY,  ACCEPTABILITY,  SOCIAL  COMMUNICATION  tu) 

THE  STUDY  uses  CONCEPTS  RELaTEO  TO  ADOPTION  and 
DIFFUSION  PROCESSES  TO  AnAlYZE  ThE  PUBlIC«S  PROGRESS 
IN  ADOPTING  The  idea  Of  USING  PUaLIC  FALLOUT  SHELTERS 
in  the  event  of  a  n^clear  attack.  The  analysis  is 
BASED  ON  data  COLLECTED  IN  THE  1966  OCD  NATIONAL 
SURVEY  OF  1697  RESPONDENTS.  RESPONDENTS  aRE 
ASSIGNED  TO  0\E  qF  FIVE  ADOPTION  stages;  21S  0f  THE 
RESPONDENTS  *tRt  UNAWARE  Of  the  EXISTENCE  Of  pU8LIc 
FALLOUT  SHELTERS  IUNaRaRE  5Ta6E);  20g  *ER£ 

AAARE  OF  PUBLIC  FAlLOuT  SHELTERS  BUT  HAD  NO 
additional  information  about  them  (a*a*e  stage); 

2NS  HERE  A6ARE  OF  AnD  HAD  ADOITIqnAl  INFORMATION 
BUT  HAD  NOT  ThOUGhT  ABOUT  USING  PUBLIC  FALLOUT 
SHELTERS  (INFORMATION  STaGEU  19*  «ERE  A*aR£ 

of,  had  additional  information,  had  thought  aboUTi 

BUT  HAD  NOT  OEClDEO  TO  GO  OR  NOT  GO  TO  a  PU&LIC 
FALLOUT  SHELTER  (EVALUATION  STaGEH  AND  )6» 

HERE  A  A  ARE  QF,  *AD  AOOjTiONAl  INFORMAT  jC.\  ♦  *AD 
THOUGHT  about  and  HAO  DECIDED  To  go  TO  A  public 
fallout  shelter  in  the  event  of  a  nuclear  aTtac* 

(adoption  stage*,  the  study  also  analyzes  Tut 

RELATIONSHIPS  BETaEEN  STAG£  OF  adoption  \NO  ”..E 

folloaing  factors:  m  personal  attributes, 

(2)  PERCEPTIONS  of  Threat,  13)  PERCEPTIONS  OF 
CIVIL  DEFENSE,  IH)  PERCEPTIONS  OF  F aL'.OuT 
SHELTERS  AnO  (S)  SOURCES  OF  INFORMATION* 

NUMEROUS  STATISTICALLY  SIGNIFICANT  REL A T  {  ONS* I  PS 
AfcRfi  FOUND  BETA E£N  THESE  FACTORS  aNO  STAGE  OF 
ADOPTION.  FINDINGS  A«E  COMPARED  A l t«  FINDINGS  from 
THE  196**  QCO  NATIONAL  SURVEY.  (AUTHOR)  (U) 
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general  American  transportation  coRp  nIlES  ill  general 

AMERICAN  RESEARCH  DIV 

OUAL-PURPOSE  RATER  CONTAINER.  <U> 

DESCRIPTIVE  NOTE!  FINAL  RePT*  APR  AA-JUN  A7» 

JUN  A 7  7MP  RAP IL i A.  L.  I 

REPT.  NO.  GARo-MOR-F 
PROj:  1H33S 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  note:  research  supporteo  in  part  by  office 
OF  CIVIL  defense.  NASHINGTON,  0.  C.  PREPARED  .n 
COOPERATION  WITH  STANFORD  RESEARCH  INST..  MENLO 
PARK.  CALIF* 

DESCRIPTORS:  <**AT£R  TANKS.  DESIGN),  f •watch 

SUPPLIES.  FALLOUT  SHELTERS).  (*TOIlET 

facilities,  containers),  storage  tanks, 

POLYETHYLENE  PLASTICS,  civil  defense  systems, 
life  EXPECTANCY,  MECHANICAL  PROPERTIES, 

AASTESlSANlTARY  ENGINEERING)  (U) 

A  1R-GALL0N,  DUAL-PURPOSE  POLTETHYLf Nr:  CONTAINER 
AAS  OeVcLOPeO  for  STORING  RATeR  in  FALLOUT  SHEI-TeRS* 
after  the  *ater  is  consumed,  the  container  can  be 
CONVERTED  INTO  A  COMMODE.  TESTS  ON  PROTOTYPE 
CONTAINERS  ShO*  THE  DESIGN  TO  BE  SATISFACTORY. 

(AUTHOR)  (U) 
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1 0  Mr  A  STATE  UN  I V  AMES  DEPT  OF  SOCIOLOGY  AnO 

anthropology 

FACTORS  REUaTeO  TO  AOOPTION  PROGRESS.  A  1946 
NATIONAL  STUOY  OF  PUBLIC  FALLOUT  SHELTER  ADOPTION.  tU) 
DESCRIPTIVE  note:  FINAL  REPT.t 
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WALTER  .  JRJ 
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UNCLASSIFIED  report 


DESCRIPTORS;  («FaLLOUT  Shelters,  PUBlIC 
OPINION;.  ACCEPTABILITY,  ATTITUDES, 

QUESTIONNAIRES,  SOCIOLOGY,  CIVIL  DEFENSE 
STSTEHS.  STATISTICAL  ANALYSIS. 

PERCEpTiONtPSYCHOLOGY) ,  CqlD  WAR,  FoREjGn 
POLICY,  LIHITEO  war.  CoHHuNISTS,  SURVIVAL, 

DISARMAMENT^  National  DEFENSE.  NUCLEa*  QaRFaRE. 

THREAT  EVALUATION  ( U ) 

THE  STUDY  USEs  CONCERTS  RELATED  TO  AOOPTlQN  AND 
DIFFUSION  PROCESSES  TO  ANALYZE  Tm£  PUbLI'*S  PROGRESS 

in  adopting  thc  idea  of  using  public  fallout  shelters 

IN  THE  EVENT  OF  A  NUCLEAR  ATTACK.  The  ANALYSIS  IS 
BASED  ON  DATA  COLLECTED  IN  THE  1944  OCD  NATIONAL 
SURVEY  OF  1497  RESPONDENTS.  RESPONDENTS  aRE 

assigned  to  one  of  f}ve  adoption  stages:  i\%  qF  the 

RESPONDENTS  were  UNAWARE  qF  the  U ISTEnCE  of  pUBtIC 
FALLOUT  SHELTERS  (UNAWARE  STAGE);  20*  WERE 
aware  of  public  fallout  shelters  but  had  no 

ADDITIONAL  INFORMATION  ABOUT  Them  (aware  STaGE* » 

2<rS  WERE  AWARE  OF  ANO  HAD  ADDITIONAL  INFORMATION 
BUT  HAO  NOT  Thought  ABOUT  USING  PUBLIC  fallout 
shelters  (information  stagei:  i*»  were  a*aRe 

OF,  had  aOOITIONAL  INFORMATION,  HAO  THOugHT  ABOuT. 

BUT  HAO  NOT  OECIOED  TO  GO  OR  NOT  GO  TO  a  PUfiLlC 
FALLOUT  SHELTER  ^EVALUATION  STaGeH  ANO  -6* 

were  a«are  of,  hao  aooitional  information,  hao 
thought  ABOUT  ano  HAO  DECIDED  to  go  TO  A  PUBLIC 
fallout  shelter  in  the  event  of  a  nuclea*  attaca 
(adoption  stage:*  the  study  also  analyze*  the 
RELATIONSHIPS  BETWEEN  stage  0 F  AOOPTION  AnO  The 
following  factors;  di  personal  attributes, 

(2 1  PERCEPTIONS  of  THREAT,  (3)  PERCEPTIONS  OF 
CIVIL  DEFENSE,  (*»)  PERCEPTIONS  OF  FalLOU" 

SHELTERS  Ano  (»)  SOURCES  OF  INFORMATION* 

NUMEROUS  STATISTICALLY  SIGNIFICANT  RELaT; ONSniPS 
WERE  found  BETWEEN  THESE  FACTORS  ANO  STaCE#  (0) 

j64 

UNCLASSIFIED 


/B«l27 


UNCLASSIFIED 


DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO#  /§ML27 

AD-AAH  H39  13/13  *  It/*  U/B 

OFFICE  OF  CIVIL  DEFENSE  BASMINGTON  D  C 
fallout  SHELTERS#  1 

DEC  A 7  BP 
RENT#  NO#  0C0-TR-39 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  (‘FALLOUT  SHELTERS#  DESIGN)# 

NUCLEAR  radiation#  SHIELDING#  RADIOACTIVE 
fallout,  RADIATION  EFFECTS,  NUCLEAR  EXPLOSION 
DAMAGE,  BLAST,  CIVIL  DEFENSE  SYSTEMS,  BUILDINGS, 
SPECIFICATIONS.  VENTILATION#  CONSTRUCTION# 
dosage,  airsurst,  surface  burst  <u) 

identifiers:  yield,  fip.eballinuclear 

BURST)  !U) 

THE  PURPOSE  OF  THE  REPORT  IS  TO  PROVIDE  TECHNICAL 
INFORMATION  AnD  REFERENCES  FOR  THE  CONVENIENCE  OF 

design  professionals#  this  Information  is 

SUPPLEMENTED  by  PUBLICATIONS  and  BY  THE  ARCHITECTURAL 
AND  ENGINEER  G  SERVICES  BHJCH  ARE  DESCRIBED#  (U> 
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minimum  technical  requirements  for  family 
shelters. 

DESCRIPTIVE  N0T£  •  TECHNICAL  MEMo. 

AUG  62  SP 

REPT.  NO,  0C0-TM-61-1 

UNCLASSIFIED  REPORT 


descriptors:  <*fallout  shelters* 

SPECIFICATIONS],  CIVIL  DEFENSE  SYSTEMS,  B.AST, 
PROTECTION*  VEnTILATIOn,  CONSTRUCTION*  PlRE 
safety,  fire  Resistant  materials.  Shielding* 

NUClEAR  RAOiaTjON.  gamma  rays.  RADIOACTIVE 
FALLOUT,  «ATe«  SUPPLIES,  SANITaRY  ENGINEERING,, 

DESIGN  <U) 

THE  PURPOSE  Of  THESE  MINIMUM  TECHNICAL  R£*UlR£N£NTS 
is  to  establish  official  standaRds  »hjc«  *ill  provide 
the  basis  FOR  EFFECTIVE  FAMILY  shelter  DESIGNS* 

MINOR  MODIFICATIONS  to  SUIT  lOCAj.  BUIDlIn*  CODES 
may  be  NECESSaRY.  HO*£VER,  CARE  MUST  BE  ’ A<£N  NOT 

to  oiminish  The  protective  characteristics  of  The 

SHELTER.  UUThORJ  iyl 
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fallout  ‘shelte*  surveys;  guioe  for  architects  and 

ENGINEERS. 

DESCRIPTIVE  Note;  national  plan  appendix  series. 

HAY  40  SHP 
REPT.  NO.  0CD-NP-I0-2 

UNCLASSIFIED  report 


DESCRIPTORS:  <*FAllOUT  SHELTERS.  STANDARDS). 

builoings,  Radioactive  fallout,  gahha  rays, 
shielding.  Roofs,  ventilation,  water  supplies, 
sanitary  engineering,  specifications,  power 
supplies,  hazards,  survival*  urban  areas. 

CIVIL  DEFENSE  SYSTEHS,  STRUCTURES,  UNDERGROUND 
STRUCTURES 

IDENTIFIERS:  habitability 


(U) 

(U) 


the  purpose  of  this  guide  is  to  provide  architects 
and  ENGINEERS  WITH  procedures  and  STANDARDS  for 
(i)  evaluating  the  fallout  shelter  potential  or 

EXISTING  STRUCTURES,  and  (2)  MODIFYING  STRUCTURES 
FROM  the  STamoPOINT  OF  RaDUTIOn  ShiELOING  aND 
HABITABILITY  to  IMPROVE  THEIR  rortm  as  fallolt 
shelters,  these  sahe  procedures  ako  standards  hay 
BE  used  FOR  PRELIMINARY  DESIGN  TO  INCORPORATE  SHELTER 
INTO  NCK  STRUCTURES.  (AUTHOR)  (U) 
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descriptors;  (»NUCL£AR  EXPLOSIONS,  FaLlOuj 

ESHNGiI^!,.USTRUCTUR£S*  0ESi6N>‘  CIVIL 
f"®  *uCL£AR  -Eapons.  blast,  thermal 

57RUCTU»F«  CI*lt.C£F£NSE  SYSTEMS.  UNoeRfiROONo 
STRUCTURES,  NUCLtAR  EXPLOSION  DAMAGE , 

pounoations(structures,"  SvhSosiI  * 

iOlLOINGS,  VULNERABILITY  NUCLEAR * WARFARE 

SJIKS-MS!' 

?L!e  ir  A*C£>  £NSinee*JN6  I*  A  Thermal  E 

environment  UaRFIRE  resistance  and  reusability  of 

E4pI*0SKoJsjYHfR'AtFHA0lATl0N  FROf1  NyCLEAR 
(*0^!!!™?!'  lN  *  F aclOuT  eJy, RONh*nT 
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hrb-singer  inc  state  college  Pa 
PSYCHOLOGICAL  factors  related  to  TOLERANCE  Of 

CONFINEMENT,  NOVEMBER  1947, 

DESCRIPTIVE  NOTE •  FINAL  REPT., 
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unclassified  REPORT 


descriptors:  (•confined  environments! 

Reaction (PSYCHOLOGY) ) ,  (^FALLOUT  SHELTERS* 

ConF I nEMEnT ( PSYCHOLOGY ))  ,  civil  defense 
SVSTEMS,  BEHAVIOR,  EXPERIMENTAL  design* 

Simulation,  nuclear  warfare* 

ADJUSTMENT (PSYCHOLOGY)  ,  ATTITUDES, 

ouestionnaiRes,  psychometrics, 

STRESS(PSYCHOlOGY)  ,  LEADERSHIP 

the  report  presents  the  findings  of  two  shelter 
confinements,  two  f ift y-one*person  groups  were 
separately  confined  in  a  fallout  smelter  for  si*Ty* 
seven  hours  each,  several  pstchological  measures 
*£RE  EMPLOYED  in  THE  STuQt,  AND  THEIR  APPLICABILITY 
TO  IT  IS  OIScuSSEO.  ThE  EFFECT  OF  A  TKaI^LO 
SHElTER  MANAGER  ON  DEFETjOnS  AnO  OTHER  iN-SHElTCR 
8EHAVJ0R  IS  ALSO  PRESENTED.  (AUTHOR) 
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Al*  DI5TRIoUT;0N  STUQitS  IN  HUJ.Ti-RQO«  SHELTERS.  (U) 
DESCRIPTIVE  NOTfcl  FINAL  REP T «  , 

MAR  67  1«6P  SVAERI  .ODPVAR  6*  { 
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DESCRIPTORS!  (*FALlOuT  SHELTERS,  •VENTILATION). 
VENTILATION  FANS,  VENTILATION  DUCTS,  GAS  FLOA, 

temperature,  configuration,  instrumentation. 

CIVIL  DEFENSE  SYSTEMS  (U) 

identifiers;  •ponkams(qriental)  «u) 

VENTILATION  studies  FOR  DETERMINING  the 

EFFECT! VENESS  OF  MANUAL  *1*  MOVING  DEVICES  W£RE 

conducted  in  the  multi-room  adjabatjC  mock-up  Shelter 

at  The  PROTECTIVE  STRUCTURES  DEVELOPMENT 
CENTER.  The  A j R  H0VJNO  DEVICES  wSEO  IN  THE  STu^t 
#£R£  ADAPTED  F«On  Th£  ORIENTAL  PunKah,  a  DEV  Ic£ 

USED  TO  FAN  A  ROOm»  Th£V  aR&  low  in  cost,  Or 
simple  construction,  rugged  and  durable.  gan  be 

SI  OREO  INDEFINITELY  uNoER  MOST  CONDITIONS,  aNq  A«E 

capable  of  circulating  relatively  large  volumes  of 
A I R  AT  EATKEMElY  lO«  Pc*ER  REQU  I R E mE nT S  • 

OBSERVATIONS  of  T hE  aIR  DISTRIBUTION  and  VELOCITY 
patterns  aithin  all  shelter  rooms  for  Various 
CONFIGURATIONS  And  VENTlLATjON  KATES  INDICATES  TMAT 
PUN<aHS  EAERT  A  SIGNIFICANT  INFLUENCE.  PUNKAHS 
PROVIDE  AN  INEXPENSIVE,  SIMPLE.  DURABLE ,  AND 

efficient  method  of  improving  The  Ventilation  and 
HABITABILITY  of  fallout  SHELTER  SPACES. 

(AUTHOR)  (U) 
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DESCRIPTORS:  (-CIVIL  defense  SYSTEMS, 

•SHELTERS),  (•FOOD,  STORAGE),  MATERIALS, 

CEREALS,  MOISTURE,  CARBOhYdRaTES,  FIBERBOaRD. 

CONTAINERS.  BREAD,  OXYGEN,  FLEXURAL  STRENGTH. 
LEAXAUE(FLUlD‘ ,  CORROSION, 

DEFECTS(MATERIALS)  ,  SURVIVAL, 

AGjNGImATERIAL5)  .  ACCEPTABILITY,  WHEAT  (U) 

identifiehs:  *protective  COALINGS  (U) 

RESULTS  ARE  REPORTED  ON  THE  STABILITY  OF  TEN  LOTS 

of  fallout  shelter  cereal  Rations  stored  for  <#  years 
and  3  LOTS  OF  CARBOHYDRATE  SUPPlEhEnT  stored  FOR  a 
YEARS  at  IQOF/BQS  R.H.,  100  DEGREES/57 j ,  70 
DEGRLES/BOS,  7C  DEGREES/S7S,  NO  DEGREES/571 , 

and  u  degrees/ambient  r.h.  rations  include  «  lots 

OF  SURVIVAL  CRACKERS,  H  LOTS  OF  SURVIVAL  BISCUITS,  2 

lots  of  bulgur  wheat  wafers,  and  s  lots  of  mixed 
lemon  and  cherry  flavored  hard  canDjes.  data 
INCLUDE  HB-MOnTh  and  36-month  VALUES,  RESPECTIVELY, 

FOR  (1)  bursting  strength,  moisture  CONTENT,  AND 
GENERAL  CONDITIONS  OF  V3C  FIBERbOaRQ  CASESI  *2) 
resiwual  oxygen,  leaking,  corrosion,  and  c® at i ng 
OEFECTS  0^  2-1/2-GALLON  and  5-gallon  metal  cansi 
i3)  breakage  and  general  condition  of  package 

SEALS,  SEAMS  aND  MATERIALS,  AND  PRODUCT  UNITS! 

(N)  FRACTURE  STRENGTH,  PEROXIDES,  and  free  FATTY 
ACIDS  OF  AHEaT  PRODUCTS;  (5)  PH  AND  SUGAR 
CONTtNTS  OF  CARBOHYDRATE  SUPPLEMENTS!  AND  U> 

MOISTURE  CONTENT,  COLOR,  5ENS0R Y  GU AL I T  y  ,  AND  HEDONIC 
RATINGS  FOR  ALL  PRODUCTS.  RESL.TS  OF  ALL 
EXAMINATIONS  qF  STORED  RATIONS,  INITIALLY  AnD  T hROU<jn 
3e  AND  H8  MONTHS,  ARE  DISCUSSED.  (AUTHOR)  (U) 
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DESCRIPTORS:  (*FAlLOUT  Shelters,  *R0CFS1» 

(•RAOJOaCTI V£  FALLOUT,  »0£C ©RYAN! NaT I  ON* , 

civil  defense  ststems,  shielding,  cleaning. 

RAOiOLQ&fCAL  CONTAMiNATiON.  RADiOlOGjCAl  OOSaGE. 
PROTECTION,  reliability,  COSTS 

identifiers:  *ashdoan 

the  study  provides  guidance  on  the  basic 

APPLICABILITY  and  RELATIVE  AOHTh  OF  ROOF  *ASkdO*N  a5 
a  FALLOUT  RAOjATiON  COUNTERMEASURE.  ThE  BASjC 

purpose  of  roof  #aShdo*n  is  to  Reduce  the  Radiation 

DOSE  To  OCCUPANTS  OF  A  BUILDING  &Y  PREVENTING  OR 

reducing  the  accumulation  of  fallout  on  the  r0of. 

HG#eVER.  The  ROOF  #aSH00*N  SYSTEM  DOES  NOT  AFFECT 
the  PENETRATION  of  THE  ROO F  BY  RAD  I  AT  I  ON  FROM  OTHER 
SOURCES.  IT  AAS  FOUND  THaT  UNOER  SOME 
CIRCUMSTANCES  A  ROOF  AAShDOAN  SYSTEM  IS  A  USEFUL 

means  f or  increasin<*  the  protection  o^  building 

INTERIORS  AND  THAT,  JN  GENERAL,  THE  COST  OF  A 
AASHOO*N  SYSTEM  FQR  LARGE  ROOF  ArEA  STRUCTURES  A  j T H 

smooth  Sloped  roofs  aill  be  less  than  the  cost  of 
providing  an  equivalent  amount  of  shielding. 
hOAEVER.  applied  ShILLOING  PROVIDES  100  PERCENT 
RELIABILITY  WhEReaS  ROOF  AaShDOAn  SYSTEMS  MaY  NOT  00 
AS  RELIABLE.  (AUTHOR)  (U) 
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(•CIVIL  DEFENSE  SYSTEMS ,  SHELTERS),  URBAN 

areas,  radioactive  fallout,  blast,  design. 

COSTS,  HEMISPHERICAL  SHELLS,  SITE  SELECTION, 

soils,  life  support,  underground  structures. 

load  I  NG l mECHAn  I  CS  )  ,  VOLUME,  mATERjAlS. 

doors,  survival,  protection,  hardening  (U> 

identifiers:  *basement  shelters,  OVERPRESSURE  tu) 

the  OBJECTIVE  C  THIS  study  NAS  TO  DEVELOP  DATA  ON 
SHELTER  CONCEPTS,  COSTS  AND  PROTECTIVE  CAPABILITIES 
OF  SInGlE-PUrpoSE  SHELTERS  CAPA&lE  OF  DEPLOYMENT  In 
URBAN  AND/OR  PERIPHERAL  REGIONS.  TWO  CATEGORIES  OF 

shelter  structures  were  considered,  ’permanent*  and 

»E APED  1  ENT »  «  THE  FORMER  ARE  THOSE  SHELTERS 
requiring  specialized  skills,  equipment, 

COMMUNICATION  AND  SUPPLY  ROUTES,  etc*  I  THE  LATTER  ARE 
CAPABLE  OF  BEING  CONSTRUCTED  RAPIDLY  BY  UNSKILLED  OR 
SEMISKILLED  LABOR,  USING  LITTLE  OR  NO  specialized 
EQUIPMENT.  The  EFFORT  WaS  PRIMARILY  CONCERNED  WITH 

permanent  Shelters,  each  structure  type  was 

DESIGNED  AND  COSTED  FOR  THREE  SHELTER  LOCATIONS 
RELATIVE  TO  THE  GROUND  SURFACE,  SIX  HABITABILITY 

options  and  four  nuclear  weapons  environments 
characterized  by  fallout  radiation  alone,  AND  10,  20 
AND  30  PSI  FREE  FIELD  OVERPRESSURE  AND  aSSOCUTLD 

effects  resulting  from  megaton  range  nuclear  weapons, 

l  TOTAL  OF  86*  SHELTER  COST  OPTIONS  ARE  PRESENTED, 

A  COST  INVESTIGATION  OF  BASEMENT  SHELTERS  IS 
INCLUDED.  (AUTHOR)  (U) 
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AD-67S  R)0  18/8  U/U 

ARMY  NUClEAR  DEFENSE  LAS  EDSEiOOD  ARSEnAl  MO 
CALCULATIONS  *JTH  Unc-SAM-2  0F  EXPOSURE  rates 
MEASURED  IN  an  open  basement,  ,y. 

jUL  68  22 p  BU^L  »*•  R.  I l*CETERA , jANET 

£  •  I 
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unclassified  report 

DfsCRiPT0Rs:  ( •underground  structures. 

Radioactive  fallout),  dos£  rate,  shielding. 

CIVIL  OtFENsE  SYSTEMS,  MODELS ( S I MyLA T I ONS) • 

PROBABILITY  (  C4S“0  '‘Th*J; 

^6R*MMIN6‘C0«pgT£Rs^  Oi^ital  computers, 

NUMERICAL  METHODS  aN?  PROCEDURES 
identifiers:  gRAPhS(CHARTS) ,  OPEN  BASEMENTS, 

UNC/SAM  2  PROGRAMMING  LANGUAGE  (U} 

a  number  OF  Experimental  studies  are  being 
conducted  to  validate  theoretical  methods  of 
calculating  fallout  protection  afforded  b* 

rI?«TU!£!‘  IV  PART  of  ™is  program.  exposure 
!rIySJ?.  JNo0PEr  BASEMENT  WERE  mEASUREO  at  the  us 
army  Nuclear  defense  laboratory  iUSandlj. 

FORT^IGH T  D^r!crTS  £*pOSUR£  RAT£S  FOR 

forty-eight  Detectors  located  *Ithjn  the  open 
basement.  These  Results  *eRe  Obtained  using  unc- 
^Vr7f*  A  ^0n,,t,£  c*Rlo  raoiation  transport 

CjMpUte:R  code,  the  calculated  results  are 

rSlpJc!0  SlTS  EAPERImENTAl  MEASUREMENTS  AnD  ALSO  ftrTM 
COMPARABLE  aDjOINT  (MOnTe  CaRLO)  RESULTS.  L  S™ 
(AUTHOR)  * 
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OAK  R I OGE  NATIONAL  LAB  TEnN 

a  comparison  op  the  building  protection  factor  codes 

CAPS-2  AND  PF-COMP. 

DESCRIPTIVE  NOTE!  FINAL  REPT »  e 

JUL  68  6 1 P  GRIT2NER.H.  L.  ISTEVENS.P. 

n  *  : 

REPT.  NO.  ORNL-TM-2285 

unclassified  report 

SUPPLEMENTARY  note:  SUPPORTED  IN  PART  BY  OFFICE  OF 
CIVIL  DEFENSE,  WASHINGTON.  D.C. 

DESCRIPTORS:  ('FALLOUT  SHELTERS,  PROTECTION), 

(•SHIELDING,  PrOGRAMH I NG4 COMPUTERS) )  , 

DESIGN,  CORRELATION  TECHNIQUES,  WALLS,  FLOORS, 

Civil  defense  systems  (u> 

IDENTIFIERS:  PF-COMP  COMPUTER  PROGRAM,  CAPS-2 

COMPUTgR  PROGRAM,  COmPUTER  AlDED  DESigN  C U > 

the  Relative  merits  of  two  computer  codes,  pf* 

COMP  ANO  CAPS-*: »  FOR  CALCULATING  RAD )  AT  iON 

fallout  protection  factors  for  shelter  areas  WERE 
INVESTIGATED  B*  COMPARING  The  code  results  with  those 
from  hand  calculations  based  on  the  engineering 
manual  method,  five  building  types  were 
considered,  for  protection  factors  in  the  Range  of 
i  to  loo,  the  pf-comp  code  was  found  to  yield 
VALUES  that  *£RE  WITHIN  plus  or  minus  IS*  of  the 
hand-calculated  values,  while  the  caps-*  code  gave 
results  that  were  within  TO  o*  of  the  hand* 
calculated  values,  for  protection  factors  greater 

Than  lOO,  ThE  PF-COMP  CODE  RESULTS  WERE  WiThiN  • 

Ml  TO  «36*  ANO  THE  CAPS. 2  CODE  RESULTS  WERE 
WITHIN  -10  TO  -SB*  OF  THE  HAND-CALCULATED  VALUES. 
(AUTHOR)  (U) 
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UT  Research  inst  Chicago  ill 
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descriptive  note:  final  rept,,  ‘ 
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OESCRIPTOSS:  , .fallout  smelters,  protection,, 

i  n  clear  warfare  casualties*  posture), 

EFFFf  TtSI ’c-!URVJVaLJ '  PREDICTIONS, 

JuiL^irVfNCSf I  C0Nfi6uRAn0N,  SURFACE  BURST* 
builoinus,  BRIcH,  ROOD,  steel,  debris, 

n??JAtiTr  RaTEs,  ROUNDS  t  INjURIEs,  ClVIi 
DEFENSE  SYSTEMS  i¥1L 

(U) 

InLfTUSr  UTjt-l2£0  *  PREVIOUSLY  DEVELOPED  COMPUTER 
model,  the  shelter  evaluation  program  /^epi 

jS!«T#ri!!:?*T,‘*Te  fwstTissSi'jrn.,*., 

frrLInK™0JFi5U*ATICNS  AND  OCCUPANT  POS7  urEs  wlTH 

suSfISc^uSt^I1.!*  75£  oIRec1  effects  cf  a  ,oJ? 
L£V^5£  °^tR  A  RaN6£  0F  InCID£NT  PRESSURE 

frIme  S  fhe^Shelter  configurations  INCLUDE  wood 

AhE  SingL~~STOKY  AftO  TAQ*ST0RY,  I  dad  spirtu  a  a  ~ 

AL|* Z*RL£mST°RY  KeSlO£NTlAl,  SEV£N.STORY  BRIr*  lCu£ 
searing  wall  {Warehouse),  si*„5Tory  steel  frame  a0 

CASESIN«H£LTFC°*HERClAL*  a*d  N0  SHELTt«  OUTSIDE 
mstuIf!?  *1 *  fcupANTS  *£«£  Considered  i„  rSo 

t2!t  J£r«.r5TcN0IN<i  A*°  F-RONE*  RESULTS  IMDICaTe 
*  I*£R£  lS  A  5IQNI?ICAMT  REDUCT  I  On  in  CAsUALT  r  £« 

u5?horT  occupants  are  in  A  pr£n*  stated  Ts£s 

<U) 
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construction  resources  availability  IN  SUPPORT  OF 
blast  shelter  programs*  <U> 

DESCRIPTIVE  NOTES  FINAL  REPT  •  » 

MAY  68  2I2P  CUR  1  ONE , CHARLES  I 

D1CKMAN, ROBERT  l DOUGLAS , JAMES  I KRAKOW  .HERBERT  I 

CONTRACTS  oDAHC20*67-C-C136 
PROJ:  SRI-MU-6300-0AQ 

unclassified  report 


descriptors;  (*shelters 
(•CIVIL  defense  systems, 
POPULATION,  construction 
fallout  shelters,  blast, 

DESIGN,  RESEARCH  PROGRAM 
INDUSTRIAL  PRODUCTION,  t 


•  construction), 
SHELTERS),  economics, 
MATERIALS,  predictions, 

COSTS,  MANPOWER, 
ADMINISTRATION, 

IMEi  EARTH-HANDLING 


equipment,  small  tools 
identifiers;  real  estate 


(U) 

(U> 


THE  primary  objective  of  this  STUDY  Was  TO  EVALUATE 
the  IMPACT  of  A  National  BLAST  shelter  on  The 
CONSTRUCTION  INDUSTRY  RESOURCES  in  THE  UNITED 

states,  seven  national  Shelter  programs  were 

ASSUMED,  EACH  IN  INCREASING  ORDER  CAPABLE  OF 
PROVIDING  a  higher  degree  of  PROTECTION. 

POPULATION  Was  projected*  Each  program  WAS 

costed  in  dquars  f or  that  portion  of  the  population 

BROTECTED  as  DISTRIBUTED  and  projected  for  im, 

1970,  and  1  9  7  5  •  Data  related  TO  CAPACITY  of 
CONSTRUCTION,  DESIGN,  MATERIAL  and  equipment, 

AVAILABLE  and  useful  real  estate,  and  other  resources 

WERE  COLLECTED  AND  ADJUSTED  TO  A  COMMON  DESCRIPTOR, 
DOLLARS.  THE  DOLLARS  WERE  THEN  PRESENTED  FOR  BATE 
YEAR  1965  And  FOR  YEARS  1970  AND  1975.  THE 

requirements  were  then  balanced  against  the  available 

RESOURCES  AND  THE  DEFICITS  NOTED*  (AUTHOR)  (U) 
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DESCRIPTIVE  NOTE}  final  rept., 
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unclassified  report 


descriptors;  ('Civil  defense  systems, 

•TRAINING!,  FALLOUT  SHELTERS,  STUDENTS, 

QUESTIONNAIRES,  sociometrics,  data,  COLLECTING 
METHODS,  DATA  PROCESS  I NG  sYSTE«S,  MANAGEMENT 
ENGINEERING  (0) 

IDENTIFIERS:  HABITABILITY,  *SHEltER  EXERCISES  I U ) 

THE  REPORT  DESCRIBES  THE  RESULTS  OF  THE 
CONTINUATION  OP  a  PROJECT  To  COLLECT  And  ANALYZE 
habitability  data  from  shelter  exercises  held  in 

CONJUNCTION  RjTh  ClVjL  DEFENSE  TRAINiN6  cOuR*Es. 

about  1,000  questionnaires  were  received  from 
students,  mostly  assoCjateo  with  cduep  courses* 

IN  ADDITION,  60  INSTRUCTOR  FORMS,  IN  *MlCH 

instructors  summarized  their  recent  shelter  exercise 
experiences,  were  returned  to  air.  among  the 
independent  variables  that  were  considered  in  the 
analysis  WEREj  (1)  SHELTeREES  prior  EXPECTATIONS 
OF  The  SHELTER  STAY,  U)  LENGTH  OF  SHELTER  STaY, 

( 3 |  GEOGRAPHICAL  area,  AND  (R)  SEX  OF  THE 
student,  as  a  second  part  of  The  report,  an 
experimental  $helteree  registration  porn  pok  use  in 

LARGE  SHELTERS  IS  DESCRIBED.  THIS  FORM  CAN  bE 
FILLED  Out  IN  the  absence  Of  iRlTlNG  IMFLEMENyS  ANq 
also  provides  a  modest  data  handling  capability  for 
the  shelter  administration  team,  the  registration 
form  can  be  used  for  research  purposes  in  exercises, 
as  well  as  stocked  por  use  in  shelters. 

{AUTHOR)  (U) 
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SYSTEM  DEVELOPMENT  CORP  SANTA  MONICA  CALIF 
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MAR  68  79P  GAYDOS, HENRY  F.  | 
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UNCLASSIFIED  REPORT 

DESCRIPTORS:  <«civil  defense  systems,  warning 

SYSTEMS),  EFFECTIVENESS,  MATHEMATICAL  MODELS, 
shelters,  population  <U> 

the  report  presents  an  analysis  of  the  fundamental 
variable  relevant  to  the  construction  of  a  model  for 
measuring  warning  effectiveness,  included  is  a 
critique  of  an  existing  model  and  suggestions  for  a 

more  DIRECT  aPFROACH  TO  THE  PROBLEM  OF  MEASUREMENT* 

ALSO  DISCUSSED  ARE  Th£  PROBLEMS  OF  MOVEMENT  TO 
SHELTER  IN  The  contexts  OF  VARIOUS  ENVIRONMENTAL 
CONDITIONS  AND  HEIR  IMPLICATIONS  WjTH  RESPECT  TO 
REQUIREMENTS  FOR  A  COMPREHENSIVE  MOVEMENT  TO  SHELTER 
MODEL.  (AUTHOR)  1 U ) 
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AOEQUACY  OF  EVAPORATIVE  COOLING  and  SHELTER 
ENVIRONMENTAL  PREDICTION.  u 

DESCRIPTIVE  NOTci  FINAL  R£PT.  IM  FEB  67-30  JUN  *8, 

JUN  68  3 1  OP  BASCHIERE, RONALD  j.  I 
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SUPPLEMENTARY  note:  prepared  in  cooperation  *ith 
STANFORD  RESEARCH  JNST.,  MENLO  PARK »  CALIF* 


DESCRIPTORS;  ( *C I  V I L  0£f  _;NSE  SYSTEMS,  FALLOUT 

swelters),  (.Fallout  shelters.  ventilation* • 

HANDBOOKS,  CaRbON  dioxide,  (eat  TRANSFER, 
toxicity,  cooling,  evaporation,  humidity, 
mathematical  mooElS.  map  projection,  underground 
structures,  TABLES 
identifiers:  gRaphs(charts) 


The  FEASIBILITY  of  EMPLOYING  EVAPORATIVE  COOLERS 
RELIEVING  THErhAL  STRESSES  In  FALLOUT  SHELTERS  Is 
INVESTIGATED.  aNO  The  EFFECTS  OF  PLACIN6  The  devices 
at  VARIOUS  POjnTS  IN  A  SHELTER  VENTjlATiQN  SYSTEM  ARE 

compared.  foRced  ventilation  Rates  using 
evaporative  cooling  are  presented  along  *ith  national 
MAPs  OF  ISQvEnTILATION  CONTQgRs*  ADEQUACY  CyRyEs 

of  forced  ventilation  kith  evaporative  cooling  aR 

ALSO  INCLUOED,  (AUTHOR) 
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VERTEX  CORP  KENSINGTON 
protective  capability 
shelter  system. 

DESCRIPTIVE  note:  FInAL  REPT.i 
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unclassified  report 


descriptors:  i*fallout  shelters,  •safety), 

protection,  civil  defense  systems,  debris. 

EXPLOSION  EFFECTS.  NUCLEAR  EXPLOSIONS.  NUCLEaR 
WARFARE  CASUALTIES,  CLASSIFICATION.  HAZARDS* 

standards,  burns,  acceleration,  thermal 
radiation,  structural  parts 
identifiers:  overpressure 

the  nature  of  the  hazards  due  to  the  prompt  effects 
of  nuclear  kea- -on  detonations  are  analyzed. 

HAZARDS  due  TO  THERMAL  radiation.  NUCLEAR 
RADIATION.  OVERPRESSURE.  TRANSLATION.  ACCELERATION! 
and  debris  are  considered,  a  classification  scheme 
roR  fc-ST {MAT  jnG  the  CASUAlViES  »iTh!N  nfss  shelters 
IS  DEVISEO*  A  SAMPLE  NFSS  SHELTER  IS  CLASSIFIED 
TO  ILLUSTRATE  ThE  APPLICATION  OF  ThE  CLASSIFICATION 
SCHEME.  (AUTHOR)  « U I 
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SHELTER  PORTABLE  VENTILATION  EQUIPMENT. 

descriptive  note:  final  rept., 
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descriptors:  (-fallout  shelters*  ventilation 

fansi,  civil  defense  systems,  ventilation  ducts, 
portable#  costs,  man-machine  systems,  fans, 

FEASIBILITY  STUDIES,  gas  FLOi,  electric 
motors  {u) 

identifiers:  evaluation  (u) 

the  REPORT  OEsCRiBES  three  SHELTER  PORTABLE 

VENTILATORS;  a  OnE-MAN  P£OAL  DRIVE  UNIT;  A  FOuR- 

han  pedal  drive  unit;  a  s-horsepo*er  electric  hotqr- 

DrIVEN  UNIT.  THESE  VENTILATORS  use  3A-1NCH 

DUHETeR  PROPELLER  fans,  also  INVESTIGATED  MERE 

The  PRESSURE  LOSS  CHARACTERISTICS  OF  34-jnCh  diameter 

collapsible  plastic  ouct  to  be  used  »itm  these 

VENTILATORS.  (AUTHOR)  (yj 
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OAK  R  j  DGE  NATIONAL  LAB  TENN 

ANNUAL  PROGRESS  REPORT,  CIVIL  DEFENSE  RESEARCH 
PROJECT,  MARCH  1947-MARCH  194B,  IU> 

NOV  48  426P 

REPT.  NO.  0RNL-R28H-PT-I 
CONTRACT:  R-7R0S-ENG-24 

UNCLASSIFIED  REPORT 

SUPPLEHENTART  note:  SEE  ALSO  REPT*  NO*  ORNL-TM«lfc£l 
OATEO  MAR  44, 

DECCR  »P  TORS  5  {•CIVIL  OEFENSE  SYSTEMS*  ADVANCED 
PLANNING),  SHELTERS*  UNDERGROUND  STRUCTURES t 
COSTS,  POPULATION*  BEHAVIOR*  TECHNICAL 

Information  centers,  biological  aarfare  agents* 

DETONATION  naves,  BLAST,  NUCLEAR  REACTORS* 
fTTjTUOES.  STATISTICAL  ANALYSIS,  ECONOMICS* 
vulnerability,  fooo  < ui 

IDENTIFIERS:  INFORMATION  CENTERS,  blast  SHELTERS, 

overpressure,  pGstattack  recovery,  tunnels  iu» 

caNTiNTs:  civil  defense  systems  analysisi 

Cl  V I w  DEFENSE  PROTECTIVE  SYSTEMS!  BEaPONS 
EFFECTS;  SOCIAL  ASPECTS  OF  CIVIL  OEFENSE  <  AND 
POSTmTTaCiC  RECOVERY,  I U > 
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A  M  t  ?.  I  C  A  N  1  N  S  T  j  T  U  T  £  S  F  0  p£  R£S£ARCH  PITTSBURGH  P  A 
Tn£  EFFECTS  OF  EXPECTATIONS  ON  SHELTEREL 
BEHAVIOR.  i U ) 
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DEC  68  BSP  SMITH,R0BERT  w  ! 

MEAGLEY , DONaLq  £.  I 
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unclassified  report 


DESCRIPTORS;  ('CONFINED  ENVIRONMENTS, 

STRESS (PSYCHOLOGY)  )  ,  (• PERFORM ANCE ( HUMAN  )  , 

PREDICTIONS),  SHELTERS,  BEHAVIOR,  ATTITUDES, 

GROUP  DYNAMICS,  TEST  METHODS,  INTERACTIONS, 
PSYCHQiIETRICSi  ADJUSTMENT  (  PSYCHOLOGY  )  , 

ENVIRONMENT,  CORRELATjOn  TECHNIQUES,  CIVIL 

DEFENSE  SYSTEMS  (U) 

'dent ifjers;  expectation,  habitability  (Uj 

the  research  program  reported  was  designed  to 

DETERMINE  how  The  INT£RaCTION  OF  EXPECTATIONS  Op 
shelter  conditions  w i Th  actual  shelter  conditions 
RELATES  TO  SHeLTeREE  BEHAVIOR.  IT  Was  HYPOTHESIZED 
that  poor  sheltekef.  adjustment  may  often  be 
ATTRIBUTED  TO  an  INDIVidUaL»S  ENCOUNTER  WiTh 
conditions  more  unpleasant  t«*n  he  expected,  four 

2H-H0UR  hAOjTaSiliTY  STUDjEs  WERE  CONDUCTED,  1*0  *iTh 
FEDERAL  SHELTER  STOCKS  4»9ASIC*  CONDITIONS), 

AND  TWO  WITH  HEAVILY  « SUPPLEME NTtD »  STOCKS,  £ACH 

study  contained  a  group  o'  subjects  *hq  expected 
supplemented  conditions,  and  another  with  basic 
expectations,  as  measured  at  shelter  entry,  these 

SETS  OF  EXPECTATIONS  WERE  ACHIEVED  THROUGH  SELECTION* 
AND  THROUGH  DIFFERENTIAL  ORIENTATIONS. 

QUANTITATIVE  COMPARISONS  BETWEEN  EXP£RIM£NTAl 

cond’Tions  were  based  on  behavior  measures,  and  on 

ATTl'tUDE  SCALES,  (AUTHOR)  (U) 
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AMERICAN  INSTITUTES  FOR  RESEARCH  PITTSBURGH  p* 

RESEARCH  RROfiRAH  FOR  LARGE  SHELTER  MANAGEMENT.  <U) 

DESCRIPTIVE  NOTE:  FINAL  REPT., 

JAN  69  1 5 1 P  HALE.JOH*1  F.  l 

REPT.  NO.  AIR-6U-1/69-FR 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  note:  SPONSORED  IN  PART  8Y  OFFICE  OF 
CIVIL  DEFENSE,  W*  SHINGTON,  d.  c. 

descriptors:  . --'Shelters  ,  management  planning}. 

Civil  DEFENSE  systems.  PSYCHOMETRICS,  research 
PROGRAM  ADMINISTRATION,  GAME  THEORY, 

MODELS i f , MULAT I ONS )  .  GROUP  DYNAMICS. 

FEASIBILITY  STUD-tS.  PREDICTIONS, 

PERFORMANCE (HUMAN) ,  EFFECTIVENESS  <U) 

TrtE  PURPOSE  AND  SCOPE  OF  THE  WORK  «AS  TWOFOlDJ 
,1)  To  FURTHER  DEVELOP  AND  TEST  THE  SHELTER 
MANAGEMENT  CONTINGENCY  GAME  AS  a  RESEARCH  DEVICE, 

emphasizing  •  :  realistic  presentation  of  problems 
related  to  tH£  operation  of  a  large  shelter  to  a 
management  cacRe  inhabiting  a  Small  portion  of  the 
simulated  largl  shelter.  (2)  to  investigate 

THE  FEASIBILITY  OF  THE  DEVELOPMENT  OF  A  PREDICTIVE 

model  of  the  large  shelter,  the  results  indicate 
That  the  DEVELOPMENT  of  SUCh  a  model  is  feasible,  and 
IS  USEFUL  IN  TERMS  Of  COMPILING  AND  ORDERING  EXISTING 

data  and  indicating  where  further  research  mat  be 

DIRECTED  PROFITABLY,  (AUTHOR)  (U> 
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planning  document  fop  the  Rad.’aTiqn  test  facility  of 
the  protective  structures  development center!  iu> 

APR  63  76P  BATTER, JOHN  F.  { 

STAR9IK0, ALBERT  w »  ; 

REPT «  NO*  T 0 w b >•  6 3 - H “R E  V 
CONTRACT;  0A-iS"LUQ«£NG-I929 

onclassjf.eo  Report 

descriptors:  (‘civil  defense  systems, 

SMELTtRS),  (» SHELTERS,  TEST  FACILITIES). 

STRUCTURES,  FEASIBILITY  STUDIES, 

MODELS(SIMULATIONS) ,  RADIOACTIVE  FAuLOUTi 
CIVIL  DEFENSE  PERSONNEL,  TRAINING,  TRAINING 
DEVICES,  CALIBRATION,  SjTE  SELECTION, 

INSTRUMENTATION  *  *  ({J 

this  document  js  designed  to  provide  The  backup 
INFOrMatJON  required  FOr  TH£  SUCCESSFUL  OPErATION  OF 
The  radiation  test  area  of  the  National 
PROTECTIVE  structures  development  center. 

rfoc«rH  lT  lS  AN  *-SLM8LaGE  OF  The  KNOWLEDGE  aNd 
experience  gained  from  five  years  of  testing  bOTh 
full-scale  and  model  structures  in  a  simulated 
fallout  environment  together  with  general 
RECOMHlNDaTiOnS  for  test  PROCEDURES.  IaUTmOR)  !U) 
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REPT.  NO.  RTJ-R-0U-29S 

unclassified  REPORT 

supplementary  note:  prepared  in  cooperation  with 

STANFORD  RESEARCH  INST.,  MENLO  PARK.  CALIF. 

DESCRIPTORS:  (‘NUCLEAR  warfare,  PROTECTION) , 

(•BUILDINGS.  STATISTICAL  ANALYSIS), 

Radioactive  fallout,  nuclear  Radiation, 
shelters,  data,  civil  defense  systems* 

PROGRAMMING (COMPUTERS )  Jtf) 

IDENTIFIERS,  NFSS ( NAT  I ONAL  FALLOUT  SHELTER 
survey),  national  fallout  shelter  survey, 
evaluation  juj 

the  national  f  llout  shelter  survey 

(NFSS)  WAS  DESIGNED  TO  IDENTIFY  FALLOUT  SHELTER 

SPACE  IN  ALL  BUILDINGS  OTHER  THaN  SINGLE  FAMILY 

dwellings,  before  February  19*7,  phase  i  op 

THE  NFSS  USED  A  COMPUTER  PROGRAM  AT  THE  NATIONAL 
BUREAU  OF  STANDARDS  ( NBS )  TO  OBTAIN  A  *FIR5T 
ESTIMATE*  of  THE  PROTECTION  factors  IN  the  BUILDINGS. 
ANO  PHASE  2  *AS  A  FCulO«-UP  TO  MORE  COMPLETELY 
IDENTIFY  ANO  LOCATE  THE  PROBABL£  SHELTER  AREAS  IN  THE 
BUILDINGS.  (AUTHOR)  (y) 
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R£.S£ARch  THiANGLS,  INST  quRhAM  N  c  0P£rAtIQNS  RESEARCH  anO 
ECONOMICS  l  1  V 

STATISTICAL  ANALYSIS  Of  NFSS  PROTECTION  CATEGORIES^ 
summary,  (U) 

DEC  ta  9P  LyOAY.R.jSSELL  0.  ,  JR,; 

BOT< I N  ,  4 •  M.  JHILL.EOWaRO  L.  • G I ESSRECHT  ,p » 
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REPT.  NO.  RT1-K-0U-29S-5UMMARY 
UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE:  prepared  in  cooperation  a i t h 
STANFORD  RESEARCH  INST.,  MENtO  PARK.  CALIF' 

SPONSORED  In  PART  BY  OFFICE  Qp  ClylL  OEPENSE, 

WASHINGTON,  O'  C. 

DESCRIPTORS:  (*CiViL  defense  s  Y  S  T  t  n  s , 

SHELTERS).  (•SHELTERS,  STATISTICAL 
ANALYSIS),  STRUCTURAL  PRQPE " T * fc3  .  bOILDIN&S. 

POPULATION,  PROTECTION  (U) 

identifiers:  nFSS(NaTIONaL  FALLOUT  5hELt£* 

SURVEY),  NATIONAL  FALLOuT  SHELTER  SURVEY  (U) 

the  OBjECTiv*.  op  the  research  was  TO  DETERMINE  the 
RELATIONSHIP  q£T*£EN  The  CENTER  PROTECTION  PacTOR.S 

op  a  large  sample  of  facilities  as  evaluated  in 
ACCORDANCE  with  The  ENGINEERING  Manual  and  The 
CF.NT-R  PROrtCTIGN  FACTOR'S  OF  THE  SAmE  FACILITIES 

AS  evaluated  IN  The  national  Fallout  shelter 

SURVEY  PRIOR  TO  FEBRUARY  1967.  (AUTHOR)  (U) 
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MICHIGAN  STATE  UNIV  EAST  LANSING  DEPT  OF 
COMMUNICATION 

CORRELATES  Or  VOwnw  AMEKJtANaw  BELIEFS  *N0 
■'NO  A  LEDGE  ABOUT  CIVIL  DEFENSE,  (U) 

OCT  6B  SIP  GREENBERG, BRADLEY  S.  I 

DOMINICK, JOSEPH  R.  J 
REPT.  NO.  2  *  BG-5 
CONTRACT!  DAHC20-67-C-C1 19 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE:  SEE  ALSO  AD-670  984. 

DESCRIPTORS;  (•CIVIL  defense  SYSTEMS*  ^PUBLIC 
OSINJOn),  attitudes,  adolescents,  students, 
social  communication,  fallout  shelters,  COSTS, 

DECISION  MAKING,  MOTIVATION,  QUESTIONNAIRES  ( U ) 

THIS  STUDY  EXAMINED  CERTAIN  "MMUM I C AT  I  ON  BEHAVIORS 
AMD  ATTITUDINAL  BEHAVIORS  OF  .EEN-AGERS  AND  THEIR 
CONCEPTIONS  OF  CIVIL  DEFENSE  AND  FALLOUT  SHELTERS* 

THREE  ASPECTS  -F  COMMUNICATION  ACTIVITY  WERE 
EXAMI NED--NUMBLR  OF  SOURCES  FOR  CIVIL  DEFENSE 

infohmation,  communicated  interest  in  Civil  defense 
and  Knowledge  about  CIVIL  defense,  TR"  of  The 
above  BEHAVIORS--USING  MANY  SOURCES  CD 
INFORMATION  and  MUCH  COMMUNICATED  INTEREST  IN  CD-* 

MERE  HIGHLY  1 nTERCORRELATED  ,  BOTH  MERE  ALSO 

associated  with  more  mass  media  use,  frequent  family 
interaction.  anO  more  school  cd  activities,  they 
were  also  associated  with  positive  attitudes  TOMARD 

CO.  KNOWLEDGE  ABOUT  CD  COULD  NOT  BE  WELL 
EXPLAINED  BY  7;.£  VARJABi.ES  IN  ThE  PRESENT  STUDY. 

WITH  REGARD  TO  THE  TEEN-AGERS*  ATTITUDES  TOWARD 

civil  defense  and  fallout  shelters,  the  two  critical 
ATTjTuDjnAL  areas  were  THE  INDIVIDUAL*;  general 
EVALUATION  of  shelters  and  the  attitudes  he  perceived 

H»s  PARENTS  TO  HAVE,  EACH  OF  THREE  SPECjFIC 
ASPECTS  OF  shelter  ATTITUDES--PROTECTION,  CONDITIONS 
INSIDE,  AND  COSTS--WAS  STRONGLY  I  NT£R-R£L *  TED  *JTh 
BOTH  THE  TEEn-AGER  *  S  OWN  EVALUATION  AND  HlS 
.'ERUPTION  OF  HIS  PaRENT»S  ATTITUDES.  (AUTHOR)  (U) 


199 


UNCLASSIFIED 


/BHL2I 


\  C  i.  A  i  ^  t  f  I  c.  w 

DOC  REPORT  a  !  BL  i  Q('.KAP,  y  SEARCH  CONTROL  No,  /&ML27 

AD-6&7  2  V  7  ib.'3 

PITTSBURGH  UN jV  PA  OEPI  Of  SOCIOLOGY 

cities  and  civil  defense;  AN  ecological  approach  TO 

THE  ANALYSIS  Of  CIVIL  DEFENSE  DAT*.  (U, 
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SEP  68  69P  MYERS, HOWARD  P.  • 

CONTRACT!  DAHC20-87-C-0122 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  note;  REPORT  ON  AMERICANS*  VISAS  A&QUT 
CIVIL  DEFENSE  i 55U£5 • 

DESCRIPTORS;  (*CIVIL  DEFENSE  SYSTEMS,  •public 
OPINION),  STATISTICAL  ANALYSIS,  URBAN  AREAS, 

FALLOUT  SHELTERS,  SURVIVAL* 

R£ACTION{PSyCHOLOGy ) ,  ECOLOGY,  ATTITUDES, 

POPULATION  «U) 

IN  A  STUDY  IN  WHICH  ECOLOGICAL  AND  CIVIL  DEFENSE 
V  AR  j  A8t£S  are  CROSS-TABUlATEO,  jT  IS  FOUN&  THAT 

populations  Of  cities  that  a«e  Relatively  unstable, 
mobile,  and  immature  are  luel¥  to  oispla*  a 
potential  for  c^il  defense  action,  favorable 
evaluation  of  Fallout  shelters  in  Particular  and 
CIVIL  DEFENSE  IN  ucNERaL,  PERCEPTION  Of  LOCAL  DaNGeR 

and  chances  of  survival,  and  a  marked  leaning  toward 

CIVIL  DEFENSE  WHEN  ReLATeD  ISSUES  IN  The  bROadER 
C v N T E X 7  Or  LaT»Ui, al  j^TbRNA'iuitAk.  AFFAIRS  ARE 

CONSIDERED*  UUTWOR)  (U) 
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ANALYSIS.  iu> 

DESCRIPTIVE  NOTE!  SUMMARY  REPT  ,  , 
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CONTRACT:  DANC20-67-C-0122 ,  NSF-G11309 

unclassified  REPORT 


DESCRIPTORS:  ^CIVIL  DEFENSE  systems.  »PU8L  i  c 

OPINION),  statistical  analysis,  protection. 

NUClF. EXPLOSIONS,  FALLOUT  SMELTERS,  SOCIOLOGY, 

attitude.-:  (U) 

a  Y  LUCATIN6  PEOPLE  IN  TERMS  OF  A  DISTINCTION 
BETwcEN  CIVIL  DEFENSE  FAVORaBILITY  as  A  SOCIAL 
PRESCRIPTION  AND  CIVIL  DEFENSE  FAVORABILITY  AS  A 
SOCIAL  fSSU£,  IT  ft A$  POSSIBLE  TO  SPECIFY  TENDENCIES 
IN  TERMS  OF  THE  VARIABLES  THAT  WERE  T ME  roCj  0 F  THjS 
ANALYSIS.  HIGHLY  INFORMED  PEOPLE  A HO  DISAGREED 
THAT  THE  POWt!-  :  OF  THE  FEDERAL  GOVERNMENT  ARE 
EXCESSjVE  SHquED  TENDENCIES  To  OBSERVE  SOCIAL 
PRESCRIPTIONS  (TOOK  PROTECTEE  STePS  IN  THE  CASE  OF 
NUCL-aR  attack!  ANO  TO  SUPPORT  SOCIAL  ISSUES 
(FAVORED  THE  BUILOInG  OF  FALLOUT  SHELTERS), 

LOWLY  INFORMeo  PEOPLE  WHO  AGREED  TH*T  The  POftERS 
ARE  tXCESSIVt  SHOWED  JUST  THE  OPPOSITE  TeNOENCIES. 
PEOPLE  WHO  ft£R£  HIGHLY  INFORMED  BUT  MHO  AGREED  AND 

people  ft h o  were  lowly  informed  but  who  disagreed 
SHOftEO  MIXED  tendencies.  FOR  The  latter,  support 

FOR  SHELTER  BUILDING  WAS  LARGELY  A  CONVENTIONALIZED 
RESPONSE.  FOR  The  former,  OPPOSITION  was  not  a 
REFLECTION  OF  DEFIANCE  TOWARDS  A  PARTICULAR  SOCI'L 
INSTITUTION,  IT  WAS  THE  ARTICULATION  OF  A  POSITION 
IN  WHICH  A  CERTAIN  CONTROVERSY  WAS  PERCEIVED. 

(AUTHOR)  <M» 
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DESCRIPTORS:  i*NUCLE;,R  EXPLOSIONS,  Sh£LT£RS), 

(•AaTER  WELLS?  SHELTERS),  (‘SHELTERS, 

COOLING),  DESIGN,  HARDENING,  civil  defense 
SYSTEMS,  SURVIVE,  SHOCv  AAVeS,  GELS 

identifiers:  collective  protection, 

OVERPRESSURE 

A  PROPOSED  CONCEPT  and  ASSOCIATED  DESIGN  CrIT£Ria 
For  blast-resistant  WATER  wells  are  PRESENTED, 
emphasis  is  on  the  design  of  deep  wells  for  tme 
COOuING  OF  hardened  SHELTERS.  THE  SCOkE  qF  THE 
STUDY  is  limited  to  8LaST  OVERPRESSURES  UNDER  SQQ  pSI 
and  weapon  yiflqs  less  Than  20  mt.  a  unisue 
feature  OF  the  CONCEPT  Is  THE  USE  OF  A  GEL-LUE 
HaTeRIaL  to  Isolate  The  WELL  CaSI&G  FROM  BLAST- 
INDUCED  GRC  *ND  MOTIONS.  (AUThOR)  (Ui 


202 


(U) 

(U) 


UNCLASSIFIED 


/BHU27 


ODC  REPORT  olbwl-vi^APHr  C  G  N  <  R  G  l  NO.  /  7 

AD-696  0  9V  5/10  .0/3  13/U 

Sa  £  0  R  «  I  A  U  N  I  V  ATHENS  ;  !  V  1  w  i_FENS£  RESEARCH 

SMELTER  occupancy  studies  at  The  UNIVERSITY  of 
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COnTRAC’';  DAHC20-6S-C-01JN 
PROj:  af-isco 
task:  1520 

UNCLASSIFIED  RKPOBT 

supp*. :«entary  note:  see  also  appendices*  ad-a8« 

l  jC. 

DESCRiP’CKS:  i *  C  T  V  I L  DEFENSE  SYSTEMS*  FALLOUT 

shelTlrsi,  (»fallout  shelters,  •social 
psychology: I  CIVIL  0EF£NSE  PERSONNEL*  TRAInInO. 

AaTER  5UPPCIES,  MEDICAL  t X  A K I N A T  1  ON  ,  SAMTa*Y 
engineering,  food,  fjre  safety,  children,  test 
METHODS 

Identifiers:  ♦habiTasility 

w.t  tivu  DEFENSE  RESEARCH  5TAFY  OF  TmE 
UNIVERSITY  OF  OEORGjA  CONDUCTED  TiEuVE  SIHUlATED 

community  Shelter  occupancy  tests  during  the  period 

1962-67*  TH£  PRESENT  REPORT  JS  A  SYNTHESIS  QF 
FINO'NGS  of  the  LARGE-GROUP  STUDIES,  RANGING  in 

NUMBiRS  of  participants  ffh  ;6q-i,oco  persons,  ano 

INVOLVING-  hen,  *OhEn,  And  ChILOPEF  CONFINED  for 
PERIODS  varying  P ROM  ONE  QAY  *0  ONE  *££*, 

IMPLICATIONS  FOR  THE  N A T I  ON A L  ShEL T £«  PROGRaH 

ARE  WI-SCUSSCO.  AS  PELL  AS  R£  C  0  «  HE  N  0  A  T  I  0  N  S  F0»  FUTURE 

RESEARCH*  fAuTHOR)  (g) 
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DEC  68  i  1 5P 
CONTRACT;  DAHC20-68-C-011N 
PROU:  AF-1500 
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SUPPLEMENTARY  NOTE;  APPENDICES  TO  AD-688  Q99 * 

descriptors;  (*UVIL  DEFENSE  systems,  fallout 
SHELTERS).  (-Fallout  SHELTERS,  SOCIAL 
PSYCHOLOGY).  C I  V  J  U  DEFENSE  PERSONNEL.  TRAINING, 

management  engineering,  logistics,  test  methods, 
REACTIONIPSYCHOLOGY  , ,  statistical  data 
identifiers;  •hasitability 


CONTENTS.  SHELTER  management;  SHELTER 
»HaNDBOOK<  fOr  LNTRAINEO  MANAGEMENTS  ShelTeRee 

reactions?  shelter  supplies.  »ui 
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descriptors:  < *c i v i l  defense  systems,  urban 

AR.-.AS  J  ,  i  •FOUNDATIONS  {STRUCTURES)  » 

REVIEWS},  l»NUCLEAR  EXPLOSIONS, 

FeUNDATlONSl STRUCTURES)) «  SOILS,  MOTION, 

Shuck  W/;VES,  EARTHQUAKES,  blast,  pressure. 

U.*£nSITY,  RESPONSE,  oUILDInGS, 

FAlLUREiMECHANICSi ,  DESIGN,  FALLOUT 

shelters  cu  > 

identifiers:  overpressure,  soil  liquefaction, 

GROUND  motion  (U) 

the  objective  of  the  study  was  to  examine  available 
OaTa  on  soil  response  under  explosive  loading 
overpressures  in  the  range  of  interest  to  the 

OFFICE  OF  CIVIL  DEFENSE  AND  TO  APPLY  THIS 
INFORMATION  to  the  foundation  conditions  at  some 
AMERICAN  CITIES.  SEVERAL  PROBLEM  AREAS  WE'RE 

identified  which  have  not  previously  been  considered, 
these  include  muck  larger  ground  motions  than 
previously  predicted  when  the  explosion  taxes  place 

IN  WATER  OR  SATURATED  SOIL  AND  THE  POSSIBILITY  OP 

foundation  failures  due  to  liquefaction  of  the 
supporting  subsoil,  an  examination  of  the  general 
foundation  conditions  of  six  American  cities  in 
light  of  these  findings  showed  that  many  foundation 
bkoelems  exist  which  must  be  taken  into  account  in 
any  shelter  design  cr  evaluation  program. 

(AUTHOR)  (U) 
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Radiation  collimated  to  a  thin  beam,  and  by  use  of  a 
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monte  carlo  c^cucat jons  and  shown  to  be 
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RESULTS  are  REPORTED  on  TnE  STABILITY  Of  *  LOTS  qF 

fallout  shelter  cereal  Rations  and  3  lots  of 

CARBOHYDRATE  SUPPLEMENT  STORED  6  AND  5  YEARS, 

respectively,  at  specified  temperatures  and  Relative 
humidities.  cereal  rations  include  2  lots  each  of 
survival  crackers,  biscuits,  and  bulgur  wheat  wafers* 

OATa  INCLUDE  (I)  BURSTING  STRENGTH,  MOISTURE 
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OF  SEAMS,  CORROSION,  ANO  COaTING  DEFECTS  OF  2  1/2- 
GALLON  AND  S-GAILON  METAl  Cans:  (3)  BREAKAGE  0 F 
package  seals,  seams  or  materials,  and  of  product 
units:  m  fracture  strength  and  Rancidity  values 
of  CEREAL  ITEMS,  Is)  Pm  aNO  sugar  contents  of 
SUPPLEMENT  items,  ANo  <6)  MOISTURE  CONTENT, 
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ONE  OF  THE  PRIMARY  OBJECTIVES  OF  SHELTER  RESEARCH 
IN  CIVIL  DEFENSE  IS  To  ASSESS  THE  CoST-EFFECTIVEnESS 
AND  FEASiBlLITT  OF  ALTERNATIVE  SHELTER  SYSTEHS.  IN 
ORDER  To  BETTER  DiRECT  THE  SUBORDINATE  RESEARCH  TA3*5 
and  Thus  improve  the  INPUTS  TO  THE  total  CD  systems 

ANALYSIS,  THE  BUDGET  ALLOCATION  MODE’l  ibam),  a 
PROCEDURE  for  STUDYING  RESOURCE  ALLOCATION  and  for 
EVALUATING  THE  COST-EFFECTIVENESS  of  ALTERNATIVE 
SHELTER  SYSTEMS  WAS  DEVELOPED*  bam  DETERMINES  an 
OPTIMUM  MIA  OF  ADDITIONAL  SMELTERS  RJTHIN  A  VARIETY 
OF  CONSTRAINTS  WHICH  INCLUDE  THE  BUDGET,  aTTaC* 
ENVIRONMENT,  SHELTER  VULNERABILITY  AND  COST,  and 
POPULATION  DISTRIBUTION  TO  IMPROVE  AN  EXISTING 

shelter  posture.  the  report  describes  the 

OPERATION  OF  BAM  AND  EMPHASIZES  THE  IMPROVEMENTS 

added  to  the  model  to  expand  the  types  of  resource 
AwuOCaTION  studies  that  hay  be  performed. 
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IDENTIFIERS;  •RaDIaTiON  SHIELDING,  *PROTEcTlON 
FACTORS,  COLLECTIVE  PROTECTION*  •FALLOUT 
SHIELDING  (U) 

protection  factors  here  calculated  by  monte 
carlo  FOR  CYLINDRICAL  barriers  M 1 th  A  CONCENTRIC 
INTERIOR  PARTITION.  THE  BARRIER  THICKNESSES  *erE 
20,  NO,  AND  «0  PSF  AND  THE  PARTITION  THICKNESSES  WE«E 
20  AND  HO  PSF.  THE  RADiUS  OF  THE  BARRIER  ftAS  lO.Q 
FT  AND  THE  INTERIOR  PARTITION  HAD  RaDII  OF  S,Q, 

AND  10.0  FT.  THE  CYLINDRICAL  CONCRETE  BARRIERS 
iCRE  INFINITE  JN  HEIGHT.  THE  ENGINEERING 
METHOD  #aS  ALSO  USED  to  CALCULATE  PROTECTION 
factors  for  The  cylindrical  baRRieRSi  anp  the  Results 
mere  compared  kith  the  monte  carlo  data. 
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effect jveness,  construction  materials,  radioactive 
fallout,  fallout  shelters,  beamSc structural) , 
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fire  safety,  blast,  cooling  *  ventilating 
equipment,  tolerances (Physiology)  , 
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•FALLOUT  SLANTING,  *NUCLEaR  WEAPONS  EFFECTS  (U> 

THE  REPORT  IS  IN  A  FORMAT  SUITABLE  FOR  A  PROTOTYPE 
GUIDE  for  ARCHITECTS  and  ENGINEERS  use  IN  SLANTING 
NEW  BUILoING  DESIGNS  TOWARD  BASeHCNT  CONSTRUCTION  Of 
SMELTERS  AGAINST  S  PSI  (FREE  FIELD)  NUCLEAR 
BLAST  OVERPRESSURE  AND  ASSOCIATED  WEAPONS  EFFECTS. 

THIS  REPORT,  HOWEVER.  COVERS  ONLY  THE  FjRST  STAGE 

of  the  guide.s  preparation,  including  three  case 
studies,  all  were  for  closed  Rathe*  than  open 
shelter,  the  OBJECTIVE  BEING  to  PROVIDE  the 
PRESCRIBED  PROTECTION  LEVEL  AT  aN  ADDITIONAL 
CONSTRUCTION  COST  OF  NO  MORE  THAN  BW/SF  OF  SHELTER 
SPACE.  THE  COST  i IMITATION  WAS  APPROXIMATELY  hCT 

in  the  third  case  study,  using  a  full  basement*  but 
COUlU  not  be  nET  in  THE  FIRST  TWO  CASE  STUDIES*  using 
PARTIAL  BASEMENTS.  (AUTHOR)  (U) 
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radiation  monitors,  safe7?,  civil  defense 
systems  (U) 

identifiers:  FALLOUT  SHIELDING.  Radiation 

SHIELDING  (u) 

A  series  OF  interior  Partition  and  basehent  shelter 
experiments  have  been  performed,  emphasizing  belo* 
ground  DETECTOR  POSITIONS*  MEASUREMENTS  WERE  MADE 
ON  ELEVEN  STRUCTURE  COMBINATIONS  USING  CO-60 
SOURCES  at  GROUND  level  TO  SIMULATE  »FALLOUT* 

contamination,  test  structures  consisted  of  a.foot 
ID  EXTERIOR  ArD  3-FqoT  10  InTErI0R  CONCRETE 
WALLS,  in  CONJUNCTION  «ITh  CORRESPONDING  6  ANo  3  FOOT 
DIAMETER  HORIZONTAL  MEMBERS.  (AUTHOR)  (U) 
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descriptors:  {•civil  defense  systems.  *fallout 

SHELTERS).  DESIGN.  MAINTENANCE.  WARNING 
SYSTEMS.  RADIOACTIVE  FALLOUT.  M0nIT0RS. 

CONTROLLED  AThoSPhe*ES.  food,  sanitary 
engineering,  medical  supplies,  communication 
systems,  training,  control  systems,  fire  SAFETY. 
instruction  manuals  COI 

IDENTIFIERS:  collective  protection,  radiation 

SHIELDING,  COMMUNITY  FALLOUT  SHELTER  SYSTEMS, 

EVALUATION  <U) 


THE  DOCUMENT  iS  A  WORKING  DRAFT  REPRESENTING  A 
PROPOSED  APPROACH  AND  PROVIDING  GUIDANCE  in  The 
DEVELOPMENT  or  COMMUNITY  SHELTER  systems, 
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systems,  training,  control  systems,  fire  safety, 
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SHIELDING.  COMMUNITY  fallout  SHELTER  SYSTEMS, 

EVALUATION  (U) 

the  REPORT  CONTAINS  H%7  PLAN  FACTORS  WH I  CM  HAVE 

seen  identified  as  being  of  varying  oEgRee*  of 
importance  TO  THE  operational  capability  of  a 
community  fallout  shelter  system,  these  factors 
ARE  ORGANIZED  InTo  33  SUBJECT-MATTER  CATEGORIES. 

the  categories  are:  plan/community 
COMPATIBILITY,  POPULATION  indoctrination  and 
training,  shelter  assignments.  ShelTeR  management 

#PRE-EmERGEnCyI,  SHELTER  STOCKING,  SHELTER 
DESIGN,  SHELTER  uTILUaTJON  PLAN,  PERIODIC 

maintenance,  p0$t«smeltCr  Planning  (Pre« 

EMERGENCY),  BaRNING  SYSTEM,  INGRESS, 

raoioLogical  defense,  smelter  management  (In. 

SHELTER),  ATMOSPHERE  CONTROL.  «aT£R»  P000» 

sleep,  sanitation.  heOical.  space-volume 

REQUIREMENTS,  LIGHTING,  PO«£R  supply, 

contingency  planning,  communication,  and 

control*  (author)  < u > 
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the  Report  prints  material  in  the  civil  defense 
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community  fallout  Shelter  systems*  uutmor)  if, 
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warning  systems.  Radioactive  fallout,  monitors, 
controlled  atm0spheres,  food,  sanitary 
engineering,  meoical  supplies,  communication 
systems,  training,  control  SYSTEMS,  fire  SAFETY, 
QUESTIONNAIRES,  INSTRUCTION  MANUALS 
IDENTIFIERS:  COLLECTIVE  PROTECTION,  RADIATION 

ShjElOiNG,  COmnUniTY  Fallout  SNElTER  SYSTENS, 
Evaluation 
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SHIELDIN'*,  COMMUNITY  FALLOUT  .  MELTUR  SYSTEMS, 

EVALUATION 

the  primary  purpose  of  the  studt  **s  to  develop  an 

EVALUATION  INSTRUMENT  *H;CM  COULD  BE  USED  To  a5$ESS 
the  operational  Capabilities  of  community  fallout 
SHELTER  SYSTEmS.  A  SECONDARY  PURPOSE  #AS  TQ 

translate  The  basic  data  used  in  constructing  The 
EVALUATION  into  GUIDANCE  MATERIAL  useful  TO  l ocal 
cjvil  uefenss  planners,  (author)  iu> 
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•MANAGEMENT  PLANNING)*  ( "NUCLEAR  WARFARE , 

passive  defense),  nuclear  explosions*  systems 
Eno inhering  *  hazards,  shelters*  racIoactive 
fa.lout,  oaMage  assessment,  survival*  radiation 

EFFECTS*  MORTALITY  RATES*  CASUALTIES*  DEBRIS* 

fires*  blast,  vehicles 
identifiers:  •operational  concepts 

RELATIONSHIPS  ahong  nuclear  weapons  effects  and 
CIVIL  DEFENSE  OPERATIONAL  system  variables  are 
SUMMARIZED  AND  USED  AS  A  BASIS  FOR  DERIVING  CIVIL 
DEFENSE  OPERATIONAL  CONCEPTS*  CLASSIFICATION  OF 
HAZARD  CONATIONS*  AnD  SYSTEMS  oF  STANDARD  oPERATjON 
ROUTINES,  CENTERED  ON  PROTECTIVE  SMELTER  AND  ON 

bperations  from  the  shelter,  nine  general  classes  of 

BASIC  HAZARD  CONDITIONS  (BMC)  FOR  WHjCH  DIFFERENT 
OPTIONS  of  STANDARD  operating  routines  f SOtPS) 

WOULD  BE  REQUIREO  ARE  SUGGESTED*  THE  NINE  CLASSES 

are  combinations  of  thRee  possible  levels  or  fallout 
HAZARDS  and  three  POSSIBLE  LEVELS  OF  PNY5ICAL  DAMAGE 
f OR  An  AREA,  (AUTHOR)  (U) 
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EFFECTIVENESS,  CONFIGURATION,  VENTILATION, 

UNDERGROUND  STRUCTURES,  COOLING*  PIPES,  HEaT 
TRANSFER,  CARBon  DIO&IOE ,  MOISTURE,  AIR,  CIVIL 

defense  systems 
identifiers:  overpressure 

the  investigation  is  preliminary  to  studies 
CONCERNED  »ITh  tl)  SEPARATE  aNO  COMBINED  EFFECTS 
OF  ALL  FACTORS  That  SIGNIFICANTLY  AFFECT  COSTS  ANO 
PERFORMANCE  0 F  ENVIRONMENTAL  CONTROL  SYSTEMS  FOR 
SHELTERS  and  (2)  RECIPROCAL  EFFECTS  OF  STRUCTURE 
ANO  SYSTEM  CONFIGURATION  ON  OVERALL  CO5T- 
effectiveness.  representative  configurations  ar6 
outlined  FOR  SHELTERS  TO  BE  USED  AS  MODEL*  IN 
SUBSEQUENT  STUDIES,  »HICh  are  ORl£NT£D  TOiARD 

underground  shelters  that  »ould  provide  protection 
from  Weapons  effects  in  the  10-20  pst  overpressure 
RANGE*  (AUTHOR)  <U) 
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descriptors;  (♦nuclear  warfare,  power 
Supplies;,  upower  Supplies,  suRvIvau, 

(♦FALLOUT  SHELTERS,  POSER  SUPPLIES*.  AUXILIARY 

power  plants,  generators,  power 
?L*NTS(£STaBLISHM£NTS) »  STATISTICAL  ANALYSIS, 

URUAn  AREAS*  CIVIL  DEFENSE  SYSTEMS,  COST 
EFFECTIVENESS,  ENGINES  ♦  OTORS,  SCHEDULING 
IDENTIFIERS!  -POST  ATTACK  RECOVERY,  ^EMERGENCY 
POWER  SOURCES,  ELECTRIC  POWER  DEMAND 

THE  STUDY  FOR  THE  OFFICE  OF  CIVIL  DEFENSE 
CONCERNS  THE  IDENTIFICATION  AND  USE  OF  EMERGENCY 
POWER  SOURCES  BOTH  CONVENTIONAL  AND  UNCONVENTIONAL  IN 

the  early  postattacx  period,  the  demand  for 

EMERGENCY  POWER  DURING  THE  EARLY  POSTATTACK  PERIOD 

was  characterized  as  was  various  candidate  emergency 

POWER  SOURCES,  A  COMPARISON  OF  THE  TWO  WERE  MADE  AND 

the  feasible  emergency  power  sources  were  selected 
for  further  study,  an  inventory  of  the  emergency 

POWER  SOURCES  IN  THE  COUNTRY  WAS  PERFORMED  AND 
METHODS  OF  UTILIZING  THE  POWER  SOURCES  WERE 

DELINEATED*  A  statistical  study  OF  the  dehand  *nd 

RESPONSE  CAPABILITY  FOR  EMERGENCY  POWER  WAS  MADE 
USING  SYNTHESIZED  ’TYPICAL*  CITIES*  CASE  STUDIES 
OF  TWO  REAL  CITIES  WERE  PERFORMED  TO  DETERMINE  ACTUAL 
OEMAND  AND  RESPONSE  CAPABILITIES  FOR  EMERGENCY  POWER 

and  then  compared  with  the  results  op  the  typical 

city  ANALYSIS.  THE  COST  and  BENEFITS  OP  EMERGENCY 
ROWER  AS  RELATED  TO  C I V I L  DEFENSE  EFFORT  WERE 
DISCUSSED.  (AUTHOR)  (U I 
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DESCRIPTORS:  (*FAllOUT  SHELTERS.  SHIELDING). 

NUCLEAR  WEAPONS.  BLAST.  COUNTERMEASURES. 

DESIGN.  CONCRETE.  PENETRATION*  FaST  NEUTRONS. 

radioactive  fallout,  lethal  dosage,  mathematical 
ANALYSIS.  CIVIL  DEFENSE  SYSTEMS  ( U) 

AN  EVALUATION  HAS  BEEn  MADE  of  SQm*  0F  THE  FACTORS 
TO  BE  CONSIDERED  in  The  DESIGN  OF  Hardened 
STRUCTURES.  In  PARTICULAR,  radiation  SHIELDING 
requirements  have  been  specified  for  various  weapon 
sizes,  distances  from  impact  point,  and  blast 
overpressure*  it  ha 4  been  Shown  that  an  envelope 

of  CURVES  CAN  BE  CONSTRUCTED  TO  ALLOW  THE 

specification  of  shielding  criteria  to  insure  That 

RAD  i  AT i ON  PROTECTION  IS  COMMENSURATE  WjTh  THE 
SURVIVABILITY  OF  A  STRUCTURE  from  BLaST  EFFECTS. 
also.  A  MATHEMATICAL  ANALYSjS  JS  GIVEN  OF  THE 
relationship  between  protection  factors  and  percent 
lethalities  due  to  fallout  radiation,  the  Results 
described  in  this  note  Should  be  directly  applicable 

TO  THE  PROMULGATION  OF  DESIGN  CRITERIA  FvR  RadUTION 
SHIELDING.  (AUTHOR)  (U) 
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SHELTERS),  USHELTERS,  NUClEAR  RADIATION), 

(•NUCLEAR  RADIATION*  SHIELDING),  HANDBOOKS, 

radiation  effects,  mathematical  models,  nuclear 
warfare.  hardening,  attenuation,  design , 
statistical  analysis,  thermal  radiation,  blast, 
dosage,  ducts,  doors,  radioactive  fallout, 
survival 

identifiers:  yield<nuclEar  explosions), 

overpressure 

the  transmitted  dose  of  initial  Radiation  is 
related  to  peak  overpressure,  weapon  yield.  anO 
shield  thickness*  it  is  shown  that  the  minimum 
expected  weapon  Size  determines  tme  Thickness  of  thc 
radiation  shield  for  specific  overpressure*  a 

SIMPLIFIED  METhOO  is  PRESENTED  FOR  DETERMINES  TuI 
PROTECTION  FACTOR  for  TWO-LEGGED  DUCTS.  THE 
designer  can  use  eHne*  graphical  methods  or  a 
nomogram.  A  MATHEMATICAL  ANALYSIS  is  included  THAT 
relates  protection  factors  to  percent  lethalities  due 
to  fallout  radiation,  (author)  c u > 
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